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Rw 3 ji*ici<i ^i^i 'sfla gj5 aRarMh Rc$a wk*nSj catokaal to ahnlwk* ^ih « 
RfaP Ra atsata StCBtBR JjRfVa ^*t%| '®w 'SIIWtl'M « ^j^pWa CbUHla a*t *H?1a 
^ Rm% q"«ffiRp aat « »wi«wta aR^f Ranw 3tf5far a^st atajRa* Rwa ®hjvs>i am i 4^ft?t 
SiaRa* >^801 , °iR?' 8 Rtma calPta wH 's •i^p'si a^sialR^* 'Q toIh aiaja vSto'OA R^ia afflj 
aka csi*rte 4 >roa Rma SctHj i «8Hl4c»ia 4^ d&ala %sa Rja R^l^c? ada '5$t*iR><p, 
nstffc*. ai^faa» « will's *fB^Ra cafac® a®p « affij *it < lQ < p aka trial's aiajRa* R^ia "sht®^ 
Rcat>j Ran I 

artSla Rimftt%-*oio 4a am « ®w“ijt«p aiaw aw aRaif#® tow uhjR* *roa Rrman? i 
##j 4$ Rmro ^tSR ^t*Rf, am, SwHj « ^*)a»i^)«i piRiia sdR»«p*i«i aBtwt tow, w$ ^itw 
R^filwa aaa, war « a&«ia , »i'ai «i^aiS) Rmw R^ia*t a*at tow i ^r^Kst Rm$)a frffca* « jjhR^ 
qajwiq ww ^ 7fca ©mt, am vf^wa ©mt, Ri*-aiRm-3rc?^Rwia, 

ctiuWMHr, 4a*. *rf-a<f-wi3i « atft-’fta RRwa mia sift wrtmtwta mna 

co£l a*at TOIW I 4a*fi> RwHaa** aflRr Hicas ®?)ac«ia dRIb C’PC4 Rwkas zk«M 'Q 

RRfiJh aMcac-ta 4a am al^alaw R^flltas ■aa**) a*ca t'sHls waJl a*al TOIW I 

am 4$ R^iswa Altaic* aflte tow ni<uRa» ^®aa m w i alij’a*'** smw 
Rfflftwa ala^j, 2la*t*5t « ^ ^Rerat ^Bst Ratni ^at ^aa i Raa IMim « 

®*wmc«m cro r R^i% sit^sia Ra»H ^raaa fta* Rwa«iw ^ wear ^aai sifeft 

^raaaa ^jpo R^R^p®! vt® R^flla ^f®aj ®kia zRh a*ai ^aa 4a^RI5tn a>i«r, 

^'Q «i»ijHj 2 )?j walew a«a >j t ®iJla»ic < p a*at ^aa i 

-Pwa §a*tj ^ 411^4 ^i*mc 4 ^a ama ^rsta Rpt*f 

4a?. aRaWa RRq SHWIwa £tf% R^l^lcia ^alba» ^R5«fil '^sR a*at I 4 Raa’ic'ila £tf% 

®ro awt *tRaif^® Rwsaa 'sirara *Rwr* a*taa a*at ^aai 

R^i^Icm Ra^ «iH*»wia* a^ia am Rfitiwa ^ar ft*»]wn arniR ales a»ia aw ^aia w 
RR)^ aaaa aw wear ^aa i atataa crca aaa atvat 4 a s k®R ^a» 2^5 aHaft% 1 

4a#R « ijvsjaw ^taa aw MRaiRfo R^iarwa m\w af^ aaa 1 

Rwasa^aa 4 ^ aialaiR^ tfRat 4a?.4aRi%c5 Hiij-^o<p aRrs ^a 1 at^p^ajiaa « SR; 

*v®5 a^aa aiaja wim « aRai^r to aiir^a^to a*ar ^aa- aia sif^paa atRa 
a^ah ataatatw 1 

ai^sarR asat, ^"iMi, « a^-^taa a*taa, aRai^N 4a^ spprnia ana alar 

vsii«®R4^ka aar « aa Raaa ^®iaa aaiata asm ^af|i Rm%na mRf® aifc « 

d'sjiR's ia*8i RR>« a*aw aw ^MT ^R 1 


sfa’iaataTaa'Fsj *ih 
®alaaj1=r 


^Sta Rw^a ^ wivs, irian 
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-^s it i c*w ^ « f^ti, fl^wn * 1 % sf^fa 

^Iwra ®f*u Pmf»i'8 RcH<] ciK 1 *wc*ifl ^ItOT sdcsi'BT'i ^ I 'od^lcis ulty Pr&i ^>wi, CT ^llu 

mm mt i ms mc-w fcjpoi ^Btc® 

ms\ i 5pM fauisi tot aisutiPw it i% « * 1 % “if&jpi ^ ms <5Rwwi f&tiiywiw 
Prcra*t *ron stfeffr *iRm 4 uii«mik«I ^ <iRjjMnwi «tt*u s&*t toi sifofi> 

^fl>®T nHlnIw CTHl <^^5T 'sliwjwi Rl«»| iSs&»i[>c<M •if^o I ^ z1R»«Im» 

«lfihPF IFt I «lR*tt^s ms Cllfto Ch$.WlUM (attfeiaiWR lifer's ^Jf- TO* 'Sfl'D-MM I 
v lR' y l!t < p*i *in ' s i v ll&j '"Jlu Rc“H 3d&<jlu C^c-? P4® 3 ,c*j <i1<4 1 

4 w&r *nfr ciw^w- 

• tou ©HitiH « PmiPiw> 4jnjt uses tor i 

• TOU zlc44l«r^lii'»1 <rf*il ^nw TOR I 

• w ?wt?r yifte* tou <4*. * 13 $ *£Vb$ 2|®k Rcjhh tor i 

• RblftciS fc^PT ^ <fl?J '3('oi<iefPf'o aifo&fll TOTO <W1C® TOR I 

• *tf^ <r wi* W 'SB' «roh«tPi'o zifaR^I ^jNDT «iw TOR l 

• v 1l1'i 'Q ^IMIcsfl 5 v l < p|R'©| <H»il <pflt'o I 

• ^ TOT 5.*iW'S( sj«jta3)*r®1 <uWjI < mc , o TOR I 

• TOiT dWUlPl* TOfcfa ‘W <iR 1l5)fi)* JUl'&l&fll 4*IW TOR I 

• «H1<p « sjWc^w ■*i , 1«<m sd(«R»«l TOTO tops TOR I 

• iu^vb^i <qjl^Tf <?w® v llfl < T I 

• "IlSlRta <Tsrlij iJHIS c^H®i <uNJT < ?nt'o Hiss I 

'JRjR'GuH 'Sl^flM TOBtf TJT ms *BT I 'akc«1 ^tJ ^*IT ^JtW, 

^T *1% cm i ^t ^ 

C^CSg I 'iRc^"! siwler^l^ ^IN<i^c<p ^^114 « <?Wf 

vsl <5^. ' s il'§) 4 wH *m (TOT Hfes &IR 1 I ^*1, csM sltot^T, 'Q ■•P'W’jflH s»sl 1 ^'cwRr H*t 
Nutrition; mu to mm CT^t te^ ©HIlH CTWK <m, ^stws 





Sjj'S'M er)<Hqi*1 


* 

AT (Nutrients) AOT I TOA-3Wl«f, Afar Wt, l&fclfa S'ojtftt I 

v lEic v lht<W AfiHlc^ dcijlefl AJT AT I SH%It AlWJA TTT*rrW AfiteAMW «W AW I 

ATTOTA'TAf Stoll's foifi>- 

i . A1AJ TOW *6 a, fWJJf, W$H « A’MIM’H AW I 
A1AJ ci« '©M t&AAtAA AW, sTAH l 

0. AtAJ CAM Slfawto *|ti, 'Q <P^»( slc.A I 

AI(.U11 wAIlH 

ATCAJ wfl> kANl AtW, AAT : AA^ST, ^lf5w, C^, f»Elfii»i, Afar Wt iW Atf% I 4*jiCAlA AWT *T^AT, 
^srlfSw « AATtf "AT ^FJ1T> (TO Af&ATW ATAJ, m TOW « Afo ^teflTOA TORW I A1TOA 

« a^jiiw aat w A% atat w «iifa^s ATAWf aat w to Akw atat i foBifH Afar 

AAA « Alfa TO ATAT ®Allh, AlAt TOW GJTA Af&MlCA AAto'aWS) I 



A^&il At 

*1^1 WAT stofa AI*tj I "l^nl ciw <pfo*('©l 'Q \Svihi s*ta I s*l^*t, ^i^wjlwi <*JW 
mfawi fatA "T#T 1 A^AT aA§H, *fAffa « fafa> ^Ia^$ i 

A^AT At ^It^l^Rwsjb ztola W I mum S^fs wfafa^l CAAA- 

si *tl£ : Afa, *tN, ^51 'Q m*(jl*U ►ti'll AaI SlAtA ®AA I *A ^jvjpl Al®T Al*]^ Af ^sjlfa 

t£Rl SWfa^TTI 

jJpflBf : (flfijfiffa^AHlA fafa> ^Al ifl$ A^AllE AUgST, AlCAA, AfaA, TOJ?! ^Jlfaw ''IT'OTTf AlA I 

: AlA, cAtA, A>AT, WltTO^ A^fa fafa> WT « A*flF5 4C*C&l«r ATW I W 5 * 7 AA ’•N'St 
(Fruit sugar) AtA I 

»iwl«f : mlcAA AA, ISfa, f*l<»lI3 W tS^PT I 

CA^FTfeT : CAA, AlA, ^»lt, 1l^-^rWCT5fFIIW<ltWI 

SlFlWtoPT 

»IJTA I ^AT^^^ Wl JII^WlteH- ^ « *HR 211% 





CW?- ^ « ■SJI'571 {C'lPD JlftWlCflM ■H^liD I 

1 jFM9 tS? : ’jp^QS "l^flln 'JjRw 1 ! ' a C y lI5^l4 I "HRl WC% <pijTpi)'o| \Q '0| v Hl^ 5 sHH*i n*cn I 'SRciC^, 
Rril^lii nHran st'U CT *ilc*l ^5t n*lc^RJ$Wi}5 ^IRJ” «rlscHn <pot ®^*| '33T I 4'a alR “l^l 

erlatH 8.i R»c»il<pjhR w I 

jll^wlw'i dl^lciw. muNlbt^po ^t ’iRtlW 1 *l%' innate TO3I 1 c»i^c«ilef iTR# «Mlw d^Rw 1 #aT I 

4!)' *IRJ I 4i> c<p|A<pltS'U GJ1W I fll^wler « fk-«lRlsl$,c<ilet cdevlef 'l^ilt C^tCT RwR*? 
«olPw>- 1fo*FM « Hiti , °('d c*m i *a^i®t *p6it csic^ csjif&^r « ^nfi> TO*R"33r i 

■l^nln '®('oH®fR v ® CST*f c^m* dRdM clw wiRicw dRR'i dR1»r® i ’|R»iH “l^nl ^t'sln *IRJ 5R*t ‘MM $.jj i 
« ttwj “MRw dR^w ^t?i biRdto '5*mti cdft *t*i i #ar c*?m c^nitd *mr ^ i wr ^*win w 
dlQT; 'fil^Vbl ^3| on^fo C*Flt dlQTI Wf, *0^, §l^5t « dRjIC'W 'QdJI C*K5[ “MRld ’TOffl 

'dRjR'W’W ’KW, JJl^Mfl fcdRd* *JHfil blRdld TO5" JHjo% 1 #at Bfl'Slfl dtdJ c^lc^ SR*t d*31t I CdRST 

dR R»c*ilsih twin «rMJ 8 tfCT&dh erl'SR dWs&d^ilT im<ria I njl^n fcdR^ vsoo 

dR d«6il «rl'©lii *m d«H toc® I dffo i^oo CdCT iVoo <pjHR *lf& dfSIlTdlCT I 

dlcun TOT RR® ^TT^fl <whR ^t R>c*il«wl*iR dfdt ^r I <whR “if&n I dd* m *fldJ 

« r |jit t in wr <m dfarr wiH ?$, mrc? ^ dm diRa ^smgt i° dfe®) 

c^Rml^i ^wln ef*u CT -It^n dental <fjl»iR I ^l®fln 

R»c®iln>jhl5l ^t ^imr n'jhR (One Food Calorie) I ^Itus n»jl«iRcn» R , <. < 'il < whEl Ren wWlwl l 
*\4a \ « c^lfDom n»jl»iR aim ^riim-s.i keal/g l c^: «rl'Sln 'tftm ^pjlcUfl ^jhR ^a>WJ C^Pl- i.o 
keal/g I >ij^l ^Icun ^jIotIR < t°ic,'o cslnlln ^'®^llf*l ^lufb *i"J$©lw 'srlscHn <pot I 

^=T, ^OlilWH, 'siRlC'BrH « Hl^CJalWH-^ '5TSjf& ^W?I «tf^o I <sHfllCT Hl^tfiH'flH 
siTW' l OT5 < # 9 IR r ^eul3l 9 fa 'sulifl^C'fl iqf^W ^r I «il[»iMn «lRe?r 45m f^rOT I 

Ni^wfl ’*iwi $ *i% *o ‘nwfl 'suni^wi (uPicvsn «n«ut c*tc^ i 'sumt^T 45m *i5>cha 

^rt^’i'A'aiM i =nf5w ^ sm?i i mvn— sftRw « i si# eft* ’irrmr ^mr ^r snf«iBr 

i iim, wr, l^r, ^f, ^Rt, 4%r ^jiR snf*^ ^if5w i ^ 

, 4f5wi ^5l*r, Rcnil nhl*i SRror «iI[»ic<ki SiiKiH I 

^ofl» 'OURI^WI 45 105* TO 'OURI^WI 45m m- «ll^f5H, QaC’IdJRJH, Wof^H, ^sjiRh, P|S|5h, 

'S||^lR|t5f5|H, f^Hl^ ^UMlPlH « I^QHl^HW 'SIJlVl^Hl 45m W I ^ «liRI^Wl 

45m ^ 'aumi^cni 45nwjpii to® ’ttor i snf«tef csnf&c^r 4t ca% 'sumi^wi 45m 

cnR «l5 ‘flBl ■ , dR5*jni cnR l ^Icun •ic^j wh, ^inlR*i, <iRy. ^In »n^j ’jRJ^ru cnR 

CSllfDH I 'aMJlHI Sftef , <fTE 5 U «MR^I< 'SURI^Wl 45m ‘JlRPR^T ^Tl 



8 


fcjfavM ^fawmT 


sifllwwi csJtf^r i c^Pm caifiJ*^ i caPr, c*im, 

<n% m*. ai? Pfc carter to toft ^ i ai%ac3*r ^ 'ott^ am <to% catfl^, ^m*t 
c^lwfl *lJf*T ^ ^UfaPl ftlltl>c«m »iKlc<u f*i«f«l« HH | 




amr (ioo at'j) 


CEflfC 5 ! (*lt*0 


ifowj (t^wi^JhR) 


^ws ami 





ataj (boo urn) 

cafflm(Jim) 



a^a 

a«» 

offo 


*1 

as 

Wo 



ao 

obff 


fta 


8oo 


aniRn 

«a 

88^ 


SlteJail - *? aj^a cadirt»c*+fl sdl'ojf^q* &lf^al '®ls 'S®rC r W sdF® R’catellcaa | 8 t*ii b alia 
at*7 ajfifca SWa <t<\ ~5$, ^®tam ^ CSJTf^T am <?<\ Sim I 4 l^atm 

uffcftn boo sim csnfta wnShr aim siaa aarc* ’stem am am i frpm ^ax, ai®e 
sfofoa o-8 am ^ atfa^ « ^sa sMwffll afciftaa sfofoa a-« am caif&^r stama ^ttfan aait 
aarcai cailUwa ai$ar cstrf&c^ aGtaia*te ^ *j«ws aitaa sfc a®m ewat a«ii«n i arai, 

taifSwa *j1*uc* 4 data wpltilaJ^ 'ouNacal mPio’Jc'ils abasia faf’b'® mit kj^Is l 

<pjtn» 'Q IjNsca*! aa^ca aartf aRte i aicu am ao aacaa <wifi> aPfs amat ala i <pjtfl» 
atea *aa ^aai^taPrfcjffi^msri a*fta <ga aaitf»l«iw aflf aw i 

i mama «MauiM mfta 'aaam atcmi caaa-am « aivcaa affi i caaa ega wtf wi, 
catcall csnaca i esaa^a'aa^a^ at^m mama oiaakiini ^^tat wr aw i caaa-mnfta 
csa.aflaiacsa^ojifti c^a aaia^ sma i aai- 

b. snftw c^a : frfltoa ama, maa, ft, afta, ftc*M S.ojft snPmr c^a aaitfa i 

a. Sfour c^a : ftft*}’ amcaa Sf^r esa c^a aatstfa i afslar, aoiRi, fta, ftft, '^t, arnmm, ^pit, 

ama^ac®OT'af^a r cga < mr^^Tcai aa^atam, cam atam'sftmaiamc’ja aatiria meat fcaai 

amawca c^a aaft caaa *m- 

b. aiaja^acajc^aafta^iftmma'Qaf^isaa'jmsii 

a* caws i ji3> 'Q ^fma | bt*u C^a aarf 'afo 'o(I^Hja k i 

o. c^aaart caacac^^tc e ia'a*l5acsia^w 'fla^^faaic®a^faiaiai^t6iat^cacaa i ma t iai 

8. ^a s aa^5T'Qa#a®ta^iaatcaaaa'rtcaT»t2lfeataa ( iai 

<t. cjja Sri'S! a aatf na^a ftliiPHaqn caaa- a, d, e « k catam aaiwi w i 



'fa 


caW « tffcnM, virofont ^sxlf^ c*«T cro i ^ ^ 

c»ibt< ^^ri ^nPm c^ *wc$d «i'aiM c*rc^ csnfiJn ^ ^r ^c^tcsst 'oth^jpt *mn 

'^HU ^FsR}^ c^im, t>®i|t>c*i < Dl'il'® ’’j'Gli) I ^ ^lucH ciw. *i^c*i Cd1*1 ^«i I 

i>$mm, »u^» it ^jtfi> vsfas^np cwr <imr mt i ^femt 

atatw cnft <wh9«j i era? * ®w "iftMiwfl* 45f5-wPro eg* wtf sm wr 

$ffrs i *ncij iff spr sut*!®? « <t otts io sun ®Rwr «iw suqjibm i fi^icu c^: 

gnw w ^toi enfc ^jt®# nf^m io%-i <t% c^. «nrt « 

ssfasi <srar sinr c^ c*iw arcr 

*sm ^nMnwi *t^?ir « <5ftfar «m®rs #^sr ^ « ^sfor w^i ftm ^ 

S’INchu «JuiI«h ^ i £ *tor8’i|itHM‘ teUlfSH ^ri teSlftH «ttwr ^tnmr ’HimcH 

R-HI-q* fosta 'Bsc.^&cto *ilc^ Rc^iw 4 p1«t ^ch I 

fiUlUH at% ^stf^F « *tfta ^ *N1?T «RJ foUlftt-W tfiWS W^*t « 

^let DJIA's ciilflto i ^Hi^flJ f&UlftH 

q^l'jj's ^r «iHli5 fot>lf»i*i *11 Pip® ij^l^vs i 

i. tjp tw% f&fclfiM'jwi : Wr a, d, 1 fcfrflrc e « 1 fcfrflrc k i 

3,. HlRw l^UlR'i»Jc«il : BUll»ii B- C I 


ISfclGw A 

ailRer nc*c l^r, *l^r ^r, , nW 5 T, ^Hl, In^, 'Q c^*pt^i *j1w Rc*I<i 
n pr < #nt*t RiUtfSiH a ^qut nmi fcffer ^pbi w ^jimiIBh *n*-*Hfir f ora*r- ^imr^, 
^5*1^, ^rn^, •iflJiw, ^iPmi^, iflJMi^, w, ’im, fiifl» ^n®r, c6®5t, ^w^Pr, nUfl^lU 
w nswfl ^p»r ct*h— , nnr, *iw rtc*t, 4i^h ^jif^w a Sisi^wimj i «n«toi 
s|g?T ^nM fflffiH a ntir i 

i. ■5jl'53lR < p »li*i 'Q '^T *i"ij| Pift>>8 <pcs i 

^,. C'IM.fl ' B llSfl^l ^*ll HW: ^p^*» Cblt^?T ^OjlRw ’^I'olR^ 1 'Q olc^l 

VS. ^f^vQ <1 Jk, ►lie's* | 

8. fS'V Cflffl dfviwh ^Cfl I 


ff. cro; gin ^oi i 



'B|'BU*Pra cm « : fWlfiM A-4?J 'STStW fll^HI GIW ^Tl ifliT W5H S)<**Jil) C5W3T 

'oiH^iifl ^R5 ^ i 4 va M't*jc < p ce^uH^rar cst*t i ^3% *mn Iw5lf»j*i 

A-4?t ^stw ctot ^ ^ri ^ff ?m ^r, ^iPr, frpfo cm otti 

telJlfSM A-4GT 'S^tW ^FF?I t«ll ^ i 

a c«tw offifism w*mn l&fcifiH a «*m oitpur ^r® 

eft? sj^ld *ttam S'sn (Mill i 

fom-foritffr, ^gp-'jjl^rf « *t6^'§l ■jjtaicw ^<?oo i.u I^UiRh a aonw^^n 

1 Wrd 

<*w»iiifl aiffisr oom^ f^tJif^H d mu *mr i ^ RfcifSH ^iwic-w 's^m^Pi ?ifti?i hi^pm 

'JFF WJlfll'a I fe^BI ^TT, TJT « TJH^T I^UlfiM D-iUST 2WH ^?T I ^I^'Q C^PI^l TJtW; 

l&feifiH d arem m i 

frfaF siftm tw afitouM IWiPih d sw “i31 w<i ^r i *jhPwiii « 

«mtmh c*nf^5 ^sTmr tics afoiw ^ anri wr ^Fis, apr 

w*it w ^Itt^F i 

WRE 

(SHfeEir C®TBrJ tfs®T flC"Ui *lt¥ OSH RfafiM I S1RT *>K4fi RfafiM 

E^lt^l '»kNal “I^Ulhlfl Ca®T (com oil), ^®lt ?lw«l C^®T, 3k«ffl Oo®T, C^T ’tFsT R£lf»l 1 E- 
^ Stg^wM I fetlfii E 3P1T »flW>-'®iftiwv,^n' *r*lPlW5ffi w*It Gtff’FCSr 

^BfftniWi 4 ^T faUlftn E ’ik 5 ? >wj*ivai tost ^ c^*f 1^*1131^%^ ^or i 

PfclPM E ^ 2tT%^»atf BiJ|[5h E-4BI ^SToT^ TJWT ^ W 

Hies? I tsif^^r^imTSWW'r Rj'iJlRjC'W Rc"I*i 'orols ^ *1T I 

blftm : f^, f^>c“l1s « 3dRjf^«1 W io-«o PllPlSlIH fWlfiM E^ , «P?1?rsW'W§f^ffl 

I^Ulf^H B *W3* 

I^UlfiiH B ^ B mVn ^n?m i#i ^ B ^c39r«j»it^n cros 

^Foif^ ^om w *mt b ^ *9^ 1 B ^reacsRi -sjwt mtf*& (B,), 
«1I^MliWlR>'i (B 2 ), Pl^lf^H, (MrSlWpl'F <^5, *tt^5^R (B 6 ) « WMWlfiH (B ]2 ) I (TOT 
■^T, 'Q '*lf%W3T ‘pi®? , ci^wlw f*Hl < ? s»l«r, zN'i'i 5,'ojlR ■'iHq vala «r*u ’Nlcij f'»Ull*i*i B 
^tC3&® S'lR^ 'OiHi 'SIM'IJ^ I 



V 




ffcfclfiH B IWlPl'fljWHl 'WH^Pl'# OIK'S Mil'll Rct>fl cfcflCT OTWJl Wll : 


AWJ\ 

ToUITtR 


OlW 

■sift'tf 

«mnPi!T(Bi) 

dJfa IfBI Mq.'srfBt, 

ism, t'o*i^|wf, shl*i, 
«J^S, «P°1 *Q 

trUt 1 snf^^r 
c*r*H- *j^a, fSn, 

^nn‘i «nwi 

qmifiiwa «r»l« 

ca13 ca13 culds *w*t S?pm 

m\ <aa ’oroics t^*to| , 

»IMPw 'S'lfe. 

— 

[ to^t diR*iI 

1 5 P3pta: o.«-o.*i ftftstm 1 

astro: i.*-i.<rftf* ami 

’W^w) ‘tlVlICW: 

Wm\ 



(B 2 ) 

1 35 , t^r, 

W ^fii 
^S’tt, 'spe^El'S 1 

£RT «|'SlM cSltDa 

Tpf&®T OW £*!?!, ^ « %£3 

csw 

,9 itf 5 r *105 1 <*ra «foiw 

^3 «llCTlW C 5 K CH*1W 

sjT8a?w ^jgwa 
^1 i.^ ftfta||»i W 
stfsro^ aftartro 
afafta i.vs ffiftiiiv f&UiflH 
(B 2 ) 171113*1 aTO 1 

i cWo^bb 
ft'Scro <s& f&fcifiM frfap 

o.V filial*! SdOII'BH 1 i8— 

i<? aro R»cHIsc' , ts 

^.0 ftPHR W iil$ 

"aawa f^nftwa 

i .is filial v Po^ifiiH (B 2 ) 

sicami 

RhIPh^t 

^ 7 T, ^T^,, 'Sfl^t, 

(flRT 'Bl'BlM c*1t*K>]l CSffl'SS’l 

c’t^pn caW 

iw 

'sdCTta^o^j^mi wr 
«ihw iH to? 

'W^’T watai 

I^fCO ?rafaf 1 1'#1 B?C»J fStC*S 

siT8a?w ^ 35 ^ « 

PiwlfliPt* 
«fl 1 ^ (B 5 ) 

T 5 M, <ihN, wn^lef , 
C^Flt, l 

^"llcis ^iPl^P iViV 
PlPlSllH R.CTM ^ sW 
asat SIS'® 1 iflRT &1R1I 
, «itwj tailUfM 'IQhIcHs 
«* ia ^CS 1 

PfifcUH 

(Be) 

51 ®T, '^fBT, Tlt^, ?tW, 

1 

<flrar «i'aiM «n>eaui , 

afiWM « 'sijiPi^i cam<wtr 
CTOI 

i. 8-^.0 fil 1 ^Sl 1 >l ItCTM 
fifcami 

c<?hhlf»ii 

"WHWlefHMPH 

(B12) 

^s., ^5, in^, 
f^r, *lf*Rr, ^ 1 

c*r*rr CTO 1 'SPTOT 

1 

aa^cha jaf^PH s -v 
fiiPisiin 4 «*i»Sla I^Uifjiiwa 
aicami 





ftfclfSH-C 4%B) : tffat *113* 33% « Wft ■’FPT foSlftH C *mft 313 I 3*t33 3C3J 

'nm^, c*fy "bwcbt, 3HI33, C33131 Wr c -43 $33 i ii4>m%3 tot »ijimi*. 

C3I{3 *11*51, 3^1*11*51, <2fatf *11*51, ^1&l3ftfr, ^®l<ppl, 3*331 S'ajlftt'© flpi ^RhM RsGlfti C *110313131 
1 $3*3HP3 « %er 43*.f&'Wl*& 31t3i 4$ R&lfti 3tt3* 31 I 

%5lf3n C3C3C333 *1* -M3 C^*ll *M1- 

i. ^3*. 31 * 5 , %5 ^ajiH-ta wiwipw 3M c®n®r infltar w^js ^ii^i sctm m3 i 

3. -lS!«ra "^*5 ’j*Hic*w <?lc»r zIhiIsm 33 I 

«. 3t%'*i'ff 3ic3' i 

8 . C2j3, «|lfal 'O «Ul3l$C*ti 4ftC«93 ^lOBt %U|fiH C ’JjJJ’Ipf *§ft3*i 3lC*1 I 
<t. ^3* 3^*1 « fcagn slc3 I 
'Jj. C31*1 zifowto M3 I 

fetlRH C-<ffiT *©fa «WtE3 (toil 3l1fc ta CT *1*51) <31*1 331 43 *5T5ft3- (i) *3% *l&3 ’ff * 
w^jo *lt<3 3t I (ii) ^<3* -^t 3jr, ^*5 jilt's <*# 33 1 (iii) 3lc©s 31% ^f 3lc©* *5t$r 

3131 ^1*3*3^>13C3'ai3‘lCT3l<3*lG5l (iv) <31*1 idf^WlW ^3*51 M3"f*fc3 3M®r iw»1 3tC*f I 

d«Ptl Sf5<p| ^ erl'Hti 3T*iT *3l3lW3 W35t^l 4 31*51 l«i5lf»ii C Sri'S! « wtacib 5J3PI - 4 C3FF 
3^*110313131 

i 41331 <3 IWJlft'flCflW 4lOTlbHf MWl3, Gf-jGIto 4*5l3 3PT #1" Gift <*?3t fa*5 *lt<3 
1 ®l<l 4PF3lT>flj SJ^g® 3*3 1 


^r*i^'8*nf5r 

3?l3WW3 ^llBlfa* « *3%3 43J feUlftciS 3C*5t 3far *l3l<f 31 <lfaf 33*10 43*1® 4'lfil$)4 I 3far 
*l3t$ SttlTO <3*13 *lk3 33l3*5t 3*C3 1 Stf^H SJ3l3*5 SI^T SW 3*C3 3faf 3*ti< 313 1 41331 *tt3* 
43%, MW33, ^3» far, 313 43*. *1t%T stcts 3T3JC3 413TC33 3f^W olRlI ^|3*1 I 

C3C33 dwler^ln 3f^1W SHMh*Jc«ita ^33, 'jRJ’t© *Jj3^ 431 «r'ol<ierPi\s ^pp®T ^tg3 Wl 3Pf : 

C*fl3;(Fe) 

C"il^ 3t®3 43*f& St3l3 S-HHh I 2|% ioo ml fl&$ C3tC33 3^3H 313 Co mg I ^'©, 1^31, 43^ 

C3l1^'3^3*f*t3 5 l3 4^3^3 31^3*1 iir<per»i ^ws b mg 43?, 3lc"llc<wi mg; ’l^<rS| *)R"i| « 

■'3*331*51 31C53 i3~i8 mg 431 1 5 !^ io mg C"ilw adculer-l I *Sf%5f ^?T3C^ 5f*ls>Rs *11*51, *ic5HW, 
ft3 *11*51, *5^3, 3*151 3*31 3^5T 33% 43?, *^T, 33, 31313, 3«f3t ^3SJ1% I Sflfaf ^,3 3G3 313, 

3R3, %3, 3^ t*5J# I C3t^3 SJ3H 3*13T %3t0fa *ftC3 33j3*5t 3*31 1 %3l£3tfa33 *lfal*1 3*W 
GlC3 3^|3J*5T C3H 33 1 3^RT®t GJ1C33 3^3 C5W 3Jl3*tC3 3!Q3t, 3M- ,l tt W13T, TJ^TST, 3131 C313T, 
33* *)®W3St I 


fioiH, ^'JF-io'JT 








io 


^JlqfaWCa) 

zl^lum ^Rt, <3 MMW 2WH S^PiR | "*It^CT?T Cirf& 'ererw* “l«<wil 1 ®T*T <w1®iPwR I 
«rf% toj <rcs +ji*i 13 hiiuw <# 51^ wrar «Pr i $$ bo% ^ ^ ww « 

*rc$ quit's ^ | ^se 1 typ® #m 

<foo— 'boo mg <Wl«lPui1t»M 3t«l®M I 2MW Hl*|pM 3^ 8ffo mg ^ *1^1# !IW iooo 

mg *ji*iPwr atum i ^sf fe»r, ^iRh, ^<pPi, *im, *ipiw, *ii*rh>, 

^“if^rll^, ^HIs»Pl I 2flf*lW^®PT- TJ*?, %*!, C^liS *ll^, *JlSR> A||e^ $\aj|ft | 

toff SNtff *PJl«lPujR 3C?I1«f% «tfa3f I <0 ^5T <Wl®lPwR W 

’WSHPT, dPRT ^rstfap WWW ^ ^ « C3% J^jU'ol ^?J | <WWPuilG»M 

^tsh^o wirr tofcr <sm ^F&svjiwPhii <am ^ i <4* «r®Tw ft-jcw 

c^#^?r '^?j^'5T5PH^f^'sra> i 

^PWflPT (P) 

(RR ffa C«fc^ 4(Pm WtttPTt^ >mj *Jl*lPl»llt>W *lfl$ JWMltfM ^Rl ^TOPTQ 

*jwPHiit»M tost srtH ®3iiM i tpwsr^, ^ Rfa® «ite*i FiSfo* 

'flf^T5‘, cdlfiR frsft <iW. i<fal PHcto ^1?IT *l%'® ( Rln*i <m<psR 2WH ^1*1 <pl 3flC*T I '^l®8'f“t , 3?I 
Sf5K o.ff- J ,<t gm <fl «HPH 3«I«M Wlogm 3«I«M I 

*iRt 1 *Rj J f*R, ^3Rf^, ^RR 5,'ojlPic'o 'ifSlTORWl W?IW 3TSUT TJffi I 

aif'forfc^T- 1®¥, ijq, ^JR, *1N?T, ^ojllw© 3JR 313 »iH <m<p*R ’tTeuTTOn ^ ^ ^5JT 

iflBISWH'WTI 

<m<miw* Glwto, *ri^rat, toto ^oiPt aw OT*it ctit i ^Ici «rtw 39^1 carter « 
^jrPhir vl1^C*l V^UMlWd ^ i 

*ltf*t 

■ 9 ttf»r ^ii cun ^^f6' ShiiR i *ji«wi«* w w«s *iJk ««'oj«3H ^i®t ■ 9 ttf»r^5t ww 

^ I ^RtOTST WW 'bo-‘ltf% 3lPr I 'aiMcifl w, ’JI’R, 5.voj|Pl 2tf%f^ *r&t 

^j v iil»is mtm i 

’li*i 'Q c^lws ^t?T 3l3»i)l*lc«il 1 1ll*i ^I'bI c^ > lc*il'olw^ •W I "HlPwi »iNjc*j H51s 

«taf ^ 3 c«i«t^« ®3iiM cto Mu ^ i ^iPr^iRr 

®3mtc^ 3f^n^ « f^ttcw wr «iiic»jiPi?jt $®nft *tfkM 

^T Roh® ^1'tyc«ilM> 3tf»f ^3f 'Q Rww C^c<p P»H*t ^Cil I 4 ^)vsl 'tiPi 
'Q ’alar ciwfl '®H»)MI Pm«tH UW I 



•tiftst fcvfflwl- 

i. •lift', *it%r CT*H- 5t, hot i 

ftftjj - '«IKl SftC'fa ^T?It PW- 'Ifar-^fir « *F®T I 

C 5 ^ C^lflj ft*f® ^ltf»BI ^iftsiM *ltf»W ^*IH 3J*T C*TCS *ltf»W ^KS| Wl?T I ^^*1 

jdbo^ii*^» <ulfo ftfeiii •lift •ik ^st i ^i?j*t m £ v iIiKH •lift si^r: ^kiwsi c*fs <yft& 

F<4® "5JT I 

•fiK ^K^euHr, s>cil* < #J3w otr •ttPw ^5K c*r*lt c*w i 4 ^prt *ttft *ITfw v ll*»iM ■ql^lc-il fcfite i 
mztffo C5JT*f PHWtM n «ltWT T^T SiglWiT ^lilFl <KC5 •Hf s fiT ^SH •ITW I (KC5 *11% ^5tW 
pMl^il 'Sis ^T, H 1 ® '»rt<hci ^jNb® ^ciJ, ^p<p ^dcs* ^TtH I *11% '=folw *|l^ 'Q t’lft k ]4°i s.tii ■'lea I ciw. 
^15 « ^H3RI ^51 ^ ^OT *#lrfPTGIlFRl^^Gfl •lll^ io% WT PtPT ^®5t C*lK •tt?T, 

^T8 *itcsn <5T3jfaF ^ft, m9w\ $®nft ilfa c$fp *ttft ^ i 

cks *n% ^3K fawn* w gjo ?m «i*ik«i ^smr *tttt?r »umi$h *it«?nffo ^ i *ift?i 

CT" •muff ’’lift 'S ®R*I csfl ^J!T <ilii , TOH^T ^oT s*cs “Ijiks v llPi 'S > o|ji , iI > u 15s* 

W#\ 

Nl*1 $HGMI (BMp ^T MtSA '4M»jfi> 

f*P^ ef-iiai^C'lfl *fit 'at?I C*tC5JT VGt'O «JT^ Hus'®) tfK, toflla clEltfl CTK 5 ! « Sfl^UW 

5 H^)'o ^r I ^P< ^o—^8 ’qcS ^5t?m wils ^P< (acD'alii) ’qtS K I ^K 

^iw ^ ^ wjk cw wi %aH *nt \ sustoot ^ictya ^j aoim <kc^t 
® t&'©lfl c'lws 'o«rc*m <fl^Bl ^T*BP!T I c*iws 15^'ols ^ilc^ '0«ic*w ^IKSPH s ,| ^I 
f^iS'STK^ (BM1 ^ ^ Body Mass Index) «« s jB ^®It ^T I «imw Quetelet Index « 
^ri i3tj>\*id »iic«i ^ ctc^t 'QBrWfl i 

ft4»roil$«J51 ^5 '0^T (C^fr) T [CKC5ST 5‘D'al (f*lt»ls)l^ MK ®n>vol«l 

"^t Rw »H ^»ac*i CT <p*i ^cs, c^iHJ ^cs sjfofl ft <fl^r ^l^ I 

'S < pwtc»w cic^s 'Q'et'l Vo (fl^Sio'sl i ,v fij'iJls ^C ®1 , 

Vo 

ft iflTT'qft = — - — = ^8.s (Sift) 

tiPi^ ^M1?T 

^ 'ai*ijitii ^Iciw <3ft>*te ^nc*! Wit cMtuft i 


dJft»T : sWcift* zH«jR<p zlwler^lij s>jhft 





(^lc^ ^Nal ^TC?lJT ’ijgc^s iQ^^Ictcwi »irt.m ^fi?Mjt ‘iR^ils 5ta*j|ef*i)ii s»jhl3 stoH <pcs I) 


^PT 

4Jl*lfilb|&1l (foCTl4JHfil) 

^?PT 

4Jl*lft bill'll (fa*ll4Jl*|Rl) 
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V^O 

(V^o) 

ve 

00 

1 

0 

00 

^^0 

(iioo) 

b-o 

^'Sbo 

(i«bo) 

<0 

l 

0 

^ 8 br -0 

(iVoo) 

8 — 'fa 

iHto 

dWo) 

'i SO-^i 

Wo 

(i'fcoo) 


^iio 

(*>*>) 


ife*So 

(i 8 oo) 

sy 

/i 

1 

0 

/i 

$boo 

($&to) 

' S JT®T 2W3T 
I^T'SlPt 

+i<to 

io-itf 

$ 0 iVo 

(W»o) 

*jI*i 

+®<fo 

ifc-ifc 

^0 

(^ioo) 

TJ»iih<p|<fl m\ 

+^0 


*‘Wjo 

(^000) 




C*K3S 'QW^T : SlfefaJW ^ = fco C4fe; StW -W4 ’*lf^®Tf = <to C4fa} 

Source : Nutritive Value of Bangladeshi Common Foods, Institute of Nutrition and Food 
Science, University of Dhaka. 

*wmEI simi'shi 'o*bt ffc% tosi ^hj jictiw 

i. czJlfDi «rl'Slu : CTif& <whfii* i<? *l'ok*l 

wfi'Sl* (csFis «i*R BPi «fi'Sl« *n) : c»ifiJ <to- 

'bo H'okH} W 

«. wr®Nr : ( 4 ) (JuifeudteHuft * i t®m i (*o (upn-'aiHc^wcD^) 

— c*jf& <whfii* *l'ok*l ’ft}® i 

: §f®tt tih, t>P5^vs th^, T5i«r, cm f&Pr, re*r, -s^i, 

^«14Pl, WBT, m, C5Mt, ^ ft, ^tT^, : #M, , 5tPll 

S'Im 'stUilcm 4 ^ihj^ctI f^o *iicwi OMMwfl 'alPtol 

wi 






"l^t 




*ft^ 

TPT 


3 





<*mi « iiwfi; \c»iw ^ihj'siPi^i s^swi Rcm ** ^•ipiiw- 

*IIW*lPl*l (^TSflCTfl) 


frUllMfl HI*J 


i. *r^n 

O. c^ 

8. 'oiWlRm 

<?. , *lRw 'os<pll3/<p'i 



<JfaF5tPW (c^ft ilc»w) 


<JI>U $MW1C*W 

*IIWJfl *flv 

i. *r#T 

\s. 

8. WPlft/*PT 

<?. *rf5far w^tR/^pr 



^T<W 

'°il»H3l WC*iR, ^lu SHWi^^l'^l' | ^l*i>iRH t^*i ^IctyA «r»ti ■’pF&to, t>s*(Pi 

^ sfc'I'a er'U R©<M l '®l$, 'aiMcis u-wp ^tj. «Hta ^*13 ^T 5 #tl aRH <wi1 «d<rtj<p l 


RPWJ ctwht^i ^r*ii*u ^inwqjd ^"sh *wRta,^ita"*iWT 






i8 




«ttc* w *jt ifom ^ji®# 

*ffo?iT^mn ct «iiotj ^ *fti$r «^nc?r fc*i^ *ita*r qtw ^ *tmr sw c^sr 

J 5jl'olR < p <pj1®iQ ’tt'QJlT m, *lt*iJ <uHHva 'alc«l> <K"i I OT*H- 

vflW«R i5<U* ^ *<RI*I ^SjWir sm am *tfoo-\sooo fowi*Jl*lfil auil*M I 4 
« *HT C*fc* «H$I C51CHJ ^IChd t^nPhn *M«lPl*lfl <£(1R m^S ^tJ «IW ^1OT CT 

^ItOTET - *IWT mfi> v lt^i>llc e 1 «ttCT* I 

*p*i ^ilu'oiPi^ , l (I'oRlfl ^t*ht ^*1, PWooi, ^ ^Iwr , ®pffa 'siPta , *iWif3 

*M,^r $ v»jIPi RMtH w ^<pls i f 5 !^ « ^cui ^iwlPMii »iwllw « ^ 
drtlu v ll‘?t'® I Pi “Jots CTOJT cdlfDi «rl'Sl* ^fP'ir iW 3^5“ « ^It'os W»ff ^jhPuil*! « 
^pwsjt^r *H*u ^Jl^c® -^t<] i 4 to^S) »jI5*iIcis ^ll»u'a|pi«Pl« <*>$ $^*Hic«w «i*ii 's ^in 1*P3?r ^P*ra 

catfi^, *ji*iPi*ii>i « , * iiciiif^H «im «iuii«m i ^ «if ffcao *tmm 

•fll TO* Pit's ^ I 

<nc*P®F SWRo *tm TOT I *Wtf|iflr, T5M, «H*J, ?Fl 

4IONM 2WH #9 fam, <fFT, iJlJu^IU H^sOo C^T dlW®r m I 

^^TFifa vs>^aj«j 'sj'rt w <iwef ^?r i owe? ■yrs c*j*ac # n«t Piftr* $far c^naiSto i fliwer 'siinich^ 
c*rcs c^twr comt ^ i ?nww C4itatft>u , ^wim, ^jif^ caw sri^uno -*$& i <a 

Ml«1*jc«ll •D'SlW SlferaW ^ ^5t «l4« I Jllwer »Wt>lQ w to 

'1^-q|R'0 v's ^ItQI l ^KilPifl ’ItC? c < plc»il^’1 ’PfS ^GJ ^ ^T C?JH d«caK <ww I 

nlw«rq;tf ^hlura ^Bjp :— 

i. ’’il^HIc 4 ? ^i^.l^'ol ^>cs I <ilw0f v ilf*i CMW *PCfl t^PTC. HQ*jM ^FVj <pcs i 
H3 I«i c^c<p 'oi'ilw *lt*u Pi^Hc«i <pw I 

VS. vflfi? "iSlcSfl &R <P»||c» ’'ll’^l^il ^Cfl I 

8. <?|wf ^»Cfl I 

<t. *rta*tr^3it'5?r, Pta^Pifl c?jh, ^imp#r« immcim 

« ^5t qowNFIJlH I 

<A ^lirc 6 ! dR>Pi»i ^o-vso m sfcpt 5f&\a I ^ 4 v lf^»)H 'SH *H'QUT 

m\ 

^ ^llcufl 'olPi^l ^t C5|^ 

HRl^lws ’'i^cis > l!3wHc»«i wr«i> vo|R<p| ^T 5f&vo I C^HR 4 w»iIs *(Kic»& 



C^'l9<P»Hs 7fW <?»'8-q^t»il ftw Rwil« flit's 


b. WT, <p|ef«p^, C®fli oiRlI « ^TQUliT ^ I v lIs)<P»l'llfl 

ft<p»Jwl ojc^ *lli)\8|R<i»| ziqjw Rts I 

' a il<wJ'8nT « c*n^L»i C^HR<wils 'Q*m sfsft R«l* tost i c^ic'o c»il^I»i *l1utj<ii 

»ircff*ifoicsBT w^icm I^Ui^h « UPm ■w-ta bi^i i 

\9. c 1 ^ »i5n*w S’lwi^l *it*u"*Hc® i ^ns;, t^r, ^f, tsi®t wiMum *iiK^c?i 

®jic^ i ^’’iQ-wita «n “tv flNc'© i 

8. Chit'S *f% « ^5H ->M<Ml*4>l5) !S tfaJ c*fh- *t^r, ^1T[, ^5", nM *j wt ^ fa ^5t 
rtuM nHc© I 

<f. £JWJta*1 'aiyjlSl 'S ^jl°l1fl— ^IMl H 'oilw 1^ *fl CT ^1 tjc*^ Iwl TOC® I 

'Jj* **lt*TT C^'HlslTO^ta ^t 'sMw I 

h. sW ft&T ^ ^Injteik'w «*ST i ^toiI* w fifct toc,® *w I 

V* ^iRtolura I5«1 toa Ol^adtgj® toc® I Htifii® Hnu> ?? fNj toI* Piw 

b. ^11 c*tj ^I'olw ^rRr, c*i^[ v ll3 < wi'ita ^wu 4 ®i<ic® i 

io. Pi<p 1 u« uwre i 


*ft*TJ 


5H/arf&t 

8«V 


<to 


Mr 


bbfc 

vs MJiHJ 

Mr 


ffV 

c^l^, q<u/c's w i 

'So fa.fa. 


dV 

^p®r 

bfr 
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nftnt « tafaa Jjav ninJ'SlPlal 
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.. 

aGlaM < 35 $ 
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MlflllW (HRfll) 

J 
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8^br- 5jfa 
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«<to sim 

^sm 
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! 
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Wr >* 

)>Sb » 


„ 

bV ” 

^uhj nafif 

Wr ” 

(Hr ” 

am/awa/ffca 

<t\r ” 

<t\r ” 

J 

c>ja. aaj/csn 

j 

avfir.ft. 

L .■: 

<t<t flr.ft. 


«r Sim 

, 

(Hr Sim 

an 

1 : 
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Source : Pushti Biddya. Institute of Nutrition and Food Science, University of Dhaka. 
aiHJ CT'SlM ^at^JT 


aafct 

caif&n 

c^antf 

fei>lf»h 

at'Wnan 

am - 

ala 

atan 

i in,%n 


# 

aRn 

can 

a»mn 

%a 

( 

%a 

ft 

am, alar 

ma-naf^f 


PI C^lMl 4n*fi> aiWalft*Hl nta-nafaf, an-Tjn, at aff «fh3h atm 'W$g 

•ps I nai^apf 1 at , SlWtaan' | 4 < P | e?'l ’jjgq at *)R*ils aim'slfta*! *1^ viii PWT 

am caTsiftamn^ara aRl^H nawtii caPt i a<&dc^ Pijj caca aijiswca ai^ I* t<p Rwovt ^cs 
ntar-nafe', ^Msn, mftn, ^ mr§m arnica 1 nfaica ca anaPw Ptaifaa frsfr aa, ^tca* ^aa 
aim Piflila's sc*i i Id 04 Raif*ic,'i>fl scijwtcjj^aT oPJ efi'SIti aim 'vta a i^Pi*j ®w Aujcn a^si i 





ftwH 





5p\o «r*u ^Inj vHMh <il*& 

^ '^IIuI'OJM ^ *WI G C'®lc*1lft < ? <Pl«C*1 ^lutJCSJS dMjvol c*wt <aw <I^r *RT I 

^ G Itnpi OT*t 'S^m *lttf!J* Stnim'Q SlC5*TTOl WI 2WS *Hta Wit 

ertac'w *1^1 4 ®mj cnw *|Jh g “ll<fls^§lw 8dft > «l , Jc»ii *ihc*i ^fT ^tl 'iHM'i , Jc*ita RcH«i 

^ppt ^ tot <Mtn«^whi g c^# «jid ftm ^ 

^ RlhWM &P1FF G$ \US TOWI ^PIT- Wf, ^ G ^ 

'1»U1HI I 

^pt^st ’ITwjst "Jiwr ■ f it®‘ ^.f^T's T5i»r ('5 t5?t, c^Fit g i 

w g toj csraj ^f®t g sts'twi’tr i 

“I^UlMis 1JWJ ' 9 tU5‘ 1 *t 3 tf G -l^u^lll ftoft *f|<mj C*T*R- fllT) , 'ot'» I 

^r^imr c'tss’^j’r jjRjPh c?d1*l3r c^irc^i csjH o*ic^ *ifar PWfit>c*i fofwu <«iw 
isf6v® AW IpURW HM *CjH I 

c*<ic^ *i^h ^ronr gf^t% c«ft^ af® «it*u vsiPmh toft ^nr stc?n«f%r 

*f^T, , R>blf*i'i g *lfter 5'1^ v lEhlcH ®ff^, wPic-v *W?INc« w I 

* ^ivic'm <wr ^5r®j« *mw?r^c?r«n^i sjm^r i iw am wm 


V$T-\S, fi»l*i, fc^F-io^T 







*is , k°ro "5t v IH s»so'o c^*tt m l «i4»c b i 'sit'its* t^ps"! < pI v I Ft v IH <pcs *h , Icfis *INn cHq 
TOST Hlwi I i3)awi ^®J5 1 ®lc«s RtW «r'®'© ^|<n<pl fa^«fR1?T $W -^ar fcffcs I R^PR 

C^*rl?r Rmm , R*R R (n<piTJ R)^, (n<piTJ ^*il c^c© v t1«c»i cima ^il'^'slij i jJ55 i5 v ll i il*f 4 Jc'i1 

w am i »tac»w c*tCT i, lfter^;«itERi 

^rici-m cm ^brt rrstcr stcr rr Rmmi w i «irioi «irt S'imh 

4l*l$UI RhJ'4lPl < Pld ’llAHlJ to C*f»lM ^ttt^d $W rst 1 

*tac»M cm vjkpm w*r cyifDwa i ^I'wiot ri<?t <Rft C*tW l3)CiW R I 

RSTH? C“lM 'IIWolffl*ltl 5 *nWT'5k»lt^ I 

«ii»iich cm ^-rftcbrt ^ 5R##t%ro f^s *m$ w fop rcr i ^iar 

Rwc*i fo^^ppt *m$ ot <«itw^i '=nW^ ^iSl Rotcm wr rrr rst 

&ft>\a, <i1os ;>i<p«i <mc«ui RR ®*HiH RtR i 

dlCJod *fR1?I ^W1?J*I^8 J^er'IIW '^QUt $fo® | iflffs 'Rffa »r1'o)il RRiT ^1C*IT I iflffs'HtRR 

fop wrihr c^fiRt *tRr ^mti* *hj ’^ffop^i ^idwlkw strc cmmr ^tc*t <Rfop n*& 

«iytlcs ^ R ^ MJ 1 lfo SsHlw ^?R RR 5f5^f *Pfl1 SIS'® I aj»lw ’StKT <ll«J$ *PW 5 ^ns wl^»i *fl"»R <PHl 

CTreREjTI 

<p1»t *m ^S : <1*1^ R «fl'«P 3.CK?, ifllR lCR? Ht ifRf "J||tU>l\8 ^U* COCfJ 

iiRi '5p s Jist> < P ^icm W 7 ^ ^at^Tl <fl^T , <n'SBT ^ wls <i/Glc<? ^5 ,B tlM , i«i*j»i ' I IW'^C® 

^iter, i^rSt “iSlcfls w 7 ^ '®ic'ii i ailing , ail^l5« *iW«l*i<p ^Rt^f ^it ^l^ 

t'slt'i , *$»jc»il 'si^liy < wi I “JO'S 5fl^W i i'© Sjpj - ■»iRl»)lt‘1 iHpiCf "51^ 'Q fiift ’4lt < p I ^fl?T, (*u>*jt6 

^3l^t ^IRRI) , 1^5T « R^ctJ SillR'Br 3^ (gcoaiMI^ I C^HT « t*i»it*i« '*IC5T ’bl^l« ^1T%I 

fiJf'RT f^f tor ©to»iMI« i 'sjtiRjt ^R ’if^W ^ Brl'Slil «r ^R 'qNItifl C^ ^WlW 
5 ^rr ^fte^© ^ ^vk‘i f^r ^ivic^ ^ ^ f^s «ttc?n iftfS'fs 

^ «ITRR "SIOT ^ I TfP% ^5 'ilRk^ «RT ^<^lQ f^'Blf^H « ! «lf^ W^<T 'SToH ?ITO I 
i?P% 'fs mm ^mc*f W5BI cvncwiicw <&* ^c?r *tos\ < utc^^r ^Mlwa 

C5We gJt^t^^#R«tR1iT^lC^RI«RJ^5lCTTi 

sj|^f^<p <p|stH ’R ^flt»w ’ a TRj *l<5 ^C?T ’1C®' I ’*TRJ 7 ff5"5SHR < p|flH , Jc e il '5C^- 

« mw m *m% ^mr ^ ^#wc"R ^rc* t ^q, 

«||^©I, 'Q «itas v l13*iH I ^ <plsH’Jt"il m<p«p'olw *i<5 »ft l ^c?R*f& <plfi % l ^•9W] 

^ar «jir ^ ^pori <r^r, *f&s\ ^ ^i wnan cm 

iBst^i&t^s v lls»ilt'l^ nc1> ^Ium* »rt> ^pw I 



sjIpc^RsI sscis Rsl® S’ilih 'S’VIjj ^Br l Rql-s vs v IM»i»]otIcp bRn ^BT I 

bBn’jOTl RR>;| spots I ^Iotjs pshIcp ^t*RIt food poisoning I R^TjRh ^pscp «ila»»ri 
^BT vj’Glcv* *ltt3T | 


^*5 «fh§ls ^slp pots 3PT, bOTCbls ^pt, c«?R, fiiRi 'ql&ls, Hspd ^©jlR ^Isls 42f® *ip pcs wot l 
‘^fC'o «INcs 15^ *?T which ^BT ^TRT l v tt'5^[D pcsp R*i C*lt®lT i<jc'i UW ^jlti , >®kOT <reipmr 

^ 'Q’RI ^rtsi «iWmH frsR ^csot. I ^ (^M5 erl's)s w BFH- RtSps , iflPPHRplPT 2f^l% s?ji]lp 
qlsl ^cs *ip ^.cs sis I ppsIot^ bcscbl , Hpis, 'oiIdIs bp eft'Sls ^Ns 4 ’JotIs slsl *ip ^?T I 


*imi ^ *pu, m , « 'shim *imi ^hi iF$vse p lew *nR \ 

^BBT CPl*1 *spfb ^PJBT 'Q 'HIot CpH P^IOTS *t5 wR ^OT ^T ’PCSPC'Is shJOT ^ MJ ^PIBT 

smls, RR;j TflBT ulitas ^T ijSlfa psoo *llR I plc«f$ *fW® "*IH Ifo GJBf RRjj SpfliT *IPtJ 
RR>^ viHlcs « top*! psoo ’ItR ^^Mots ^ifBR otic's *ttR I 


<II<U *wwH Rf&j) *1*^ 

si^tcv *imr ^ m Rrjbi wri *nft « 

^R)S 'Q SsOT&CPS Rsl ^slR 1 ® PSlS BT'U ^s5 S'lcsl^l I POT 4 '“ISH.I ^IllJCP BJ® "ll»OT zl'OlR'O 

^Bfl *bc»is »ite1sjpl5) **PK Rsscp ^(Wolcs Rim*! W BlBT s*R*i *Kfe top*! ^st WI I 

sIRRtjp'oIcs im « NNIs®ri'® psl RcH^i sj^I pcs I ^(A, ^ilsl*H *iwpp {jcpjs 'S 

Witter sjs^Ics ^lu ^ixsp' 1 ps I ^jr I uisp*i pcspFS *iN i^HIot Stg^ psl ^.otI— 

i. j ^iiumv^ Ti^r ^rsivt w «nft^r *N^i *!^^1 *Nto ett *nR 

^R»cs « ^jIpcUR^I w, R»^l w Hf^A's ^«5T *mr i ^I'ucp ^cip f^r ‘ 9 t% iirstw 
^rRr i 

CS&«flcsHl : 4 ’1’^RiC'O ^Isl'is sxrl^Ri « ^perl^c^s R*?rt- CPlc*lllJl5 ^l^Rcis ^FU siRcsW Wf 
m 'll I csl3f«rlcs“H H'^Rjc'o 4|t>1 *1|p-»isl«r, ^FT, si^l PSl PftRT, RR5 erl'oR '’llsls l^f^T 

■mm\ 

O. %R(T, : R*Rf?, ^INcp « ^llutJ-qjCP o° PlcS'l^ii ’atfl RcbS 'Sl’l^lvsls UW I ^ 

^ ttfe^pr i tt^ r -^% J th^, 

wf w ?$ 4 *v*fous stqsfs <drtm f ^qi^iRnr « ^ Rf%^ tefr *tm wt ~m 

m\ 

8 . WT : dl^UJpIP <Wdsr ^mt «ITBtJ?T ^ cat*f W»mri ^’JWtBF (Preservative) 

i 4«]Br* i fljiwi fMtR^ ^ i 

■HR*iIc v Is 'JJT3JT CW '*ITWI 3cnW W 1 sHIsRp ^tp ’IiI^otI RRi^ ^scms liFTC.^TOfera 



Rft;| awai aiuc<? atH cawaWtaBJT iW atW ^,uil<? 'Q <ul<pti>ftij| «?*nlc'8 at aica c»wu 

sWiift«p «u«rIu <rol an I ^pwi^rS St;Ht«j|*Li sMIuft^p ' / ixst < p Pico Stga toI ^t*il - 

(i) 1wc*f»1ls aiattaa «il«'iRfS'8 1 atsia, atfcft, aa zj^Ric« fwwlls <u«wifl a*ca ^ftt caw 
aattaai ttic-nfij-v ujPitwi <t% as‘lc-9 1 foc*Hta ata i 

(^) aHwcwi Wt caaa Sodium bisulphite aaat Potassium-meta bisulphite aia^la WOT 
aiita*', <uh>u>Rt<i 'Q «i»ul*ii a^jjftcaa ^P*t siftcata a*at ala i 

(o) Sodium benzoate- ^ Benzoic acid-^ Wt I ftc“fa WGT *?■$ 4a - zlft^o 
a*cai ^cna aa, <pws ^Ita ^jlft awacHs waj Sodium benzoate ^ SHwI^I I 

fcftftw atataftw afSt Propionic Acid-4* Wt iW Sorbic Acid- 4a Wt 

Sorbates aiaaia a^Br^, ftft, afta, awa « caa>lR »iia5) a*at aa i 

fcata fcftftw aiawftw w***icai w aacaa ataj avjmMa waj aw?® <#at*t i ftftfc 
aftmtM atatafta* aaftflcaiw ajaaia at wca aft aww amia awt aa, wm ca*)M ahawca 
Rija stfwftat a*ca i 

<?. (5ft at aatfa tjacH a'sw'f : I5ft 'q aac*ia ga*t ataja'sww ftcaca ajaaa caw aja^w aca 
atawi aaFiaga'twgitaacai ftft « aacaa aa gaf ^tapjwa aft-aftaapt* alar w^la^Jcaiw 
a^a a*a aw asa caw awt ww i 

ftft ajomt a*ca wia wjta, cwft « ataatcaw 4a* caaiat, atria, atataa wi'Sla w? ca*c& afslata 
wcaftftaaagart caca at? ft wift asca *tftft a atat ata i 

asaftw ataj ajaaicaa ^ av waw aca- aft atcaja area aRain an> aaat ataj ^pa atcaja $aa 
atat aaat ^tcat «ii«aa aa 4a* atcaja 'oaaiBt ftf^a act ata Pataca aca atcaj animal 
acaca i 4 aacaa aiai ilaa cac^ftiraaia^aca i ^ia*f atcaiaftafaana^pcaaiStla^^ftraca i 

aiaiqaj ^rw^cH sl^iluftw Haleys ajaala 'Q <^W zil^&nl 

a'ealw ^a, a«T, ata ^aaft atww asa caw aaa ^ata w acaw ^aatfta am ftafa <w 
atatafta^ aaft ajaala a«at acw i atajgar avsmaa war infia aiaata ftftw i ft? wtatcaa cacr 
wat? « ft waRr'» aiaatft <paaiftHW atar ww ajaata waca i ^ ^ftca?nft amtea ataacaa 
atat wfta caica aw area caaa- aaa^a , am aiaatat, cacBa ant %t, , tratft, ftsta 

'Q ftwft »w ajsataa a^jiatcaa awt aaaanft aw atca i waatfta ^ftcaalft aiaatca cacawa a^eri'o 
asRftawiwts aw atsn 

RR>^ wa caaa-wta, IlcacBT, awt « c^tca atw gw atw, wia war Ripen w Ethylene aim 
ataiaftw aaft ajaata wat acw i ^^cat aw aftlcaia waj ajaata waca ca aww ^-v fta aa 



4erl*iBr|V0 Wf $B® I ftf®T TOS TO7 ^ST ^Tl 4T® dM*R* 

^ltolR®i wt'M w ’fl'suta wr JimiS) w ^*r csT*t i 

<fl^5t 4 jm(3rhh *i4i$vb ^tw <$* qucro muiR* <wfcp rn*m ^ar ^ ^ i 4fi> 

*m riM *it 4i®iwa ^T ^re*& >uc^ w ^jiPiHJPh *m, m *fii^§fc® 
'sijlPiBRi ^flw R^te sN«R<p 9 t p itC^ ^ v tl«^'® ^ I vm* ®UH* 1 

'sft*r -*tm *tre^ <*m *ire^ SI<Rh «tre*, ®m ^j <^r witStat (cuiter) 

llt*M* efi'oR sl-»li*lR<P «Wtf (T^sf TO3 I lilt® TF®T Jj® *lf?M^ ^?T « *ire*^T 'W f tt^ ^KRl 

flftppi lijfBo ^tuy* 'Stunr i 

iiPW R*ih® WM*f v t'it^ ^ml* dlwcsW wf *u cot's! ' a (R^i<i h^Hjj cots! ^Tl^T bill's < pl^*folc^ 

nutlet Rftca Rfe;} »mMWn*r c*t*h $ot3Bu* RRiul « 5fwii"iww tipijw^jtTO simum tot ^ivilcer 
'»iw'o*rol <wil sfortW'T | «r*pHw* J ict?'0'i ^j® 4 *wc*ni v*i <9*ii *TT <mIs eru I TOI ^ *wjg*wi 

*M*iR* smjM ^rea *tPn ^resr *wto *ipto, 4 «M*ic<i?r ^j 'slew RgcN 
iif&fi* tow W totoe* Scrot fa® toi 4 TOiresr wf ^ « w*w$a w>®h®i 

2t®H t<p*ic© 'ilw I 

v oN! < ? *tm <H®T 'Q '&l*i '®NI < p foR WT I ^s»*il '©l*j|<HM ^>B ^>B 'ocji c^»ci> >ok<p Rc*l<i ^Mcw 
*|fouj BrtlaB TOl '®N<*» fa?T PpllcsB iW v t1'®t?j R% « 5 ^ chic'll WT I 4»jc«ilw» ’Jjvoci) ®1?T 
cTOt « prw ^pih ^c*r i cflc^F PiwifiJn ^irw «Rt<f ct?i ^?r, ^T JUi^y^j I^ctm it^c<? 

ct^pt ^p# 3 ? ®tw $csfe® ^re?j, c®^r hhi«im i31ma ^rea i ®w ^re?r PiwiIUh 

sj.l'al ^1?W ^.cti H^lcs SIWT ^cs l < ^'1lc , ifj c^RTtfl tEtiHWMJ ^tTPT 'Q 

«# <*m mtwjc^w ^i ?re®?r RwiqiiRc-w 

<pRc« cpnr i <fl^5T ^a»Jt*il 'siiil t*il « ^I^csjI^Rh *ire® «tre^, ^t i 

^**il 'oNk v ll'»l c^cb 'o|c < p Rc-1-q ^»Hcw Bpllcub iW. *11®1ir Rlvs 'Q 

chichi ^?ri c»mh» ^pih ^re*ri iwh wr *ji«mch« <?m 

« cst*t c»Ptt cto tJfdwl ^pit- 

i. ^>piiS)i)t g® mMI# m ^c?r i 

*. ^T c^t c?m c®W <^H- <wi«tu , i^, ^,'®CtR^,«Ht« 

<pjhifl, « *s^ifD® c?jpt i ^jww c»Ptt 

I^pt gj 1% stt^r <t "siwj ^re5 1 



fPlt flC^. C^f*t TO, 'olcis s>t»i <j|n « ^Ht wlc»ta ftolsl ^ I 

8. firc* tost n vMifficw fipr ^tt% <tftm sfejifw 

c’m 'oicifl «Pt^ri 

^rlK's vaiiilwlvs Pumc s l siti>«?l»i^ 

i. <3m, c#it mumiii, awm*!, w»ic^*h m\*m ftf^i 
m I ^'oifl DISH'S li^l* ^'siNcw CWf ^(?I"^J ^n^e | f^ 

ijsf&iftw, ^ 'sii^wfl c^imi sjchw ^ wm ^mc*! ^5 cWft-c»f*iiM *jv*ih tost 

'°il“Mlc,“ls slflw* l iR'® ■‘ks l ci&Pr® , s(l^*ns» vtilwolcs Jurist s“fll 'sihHi^* 1 ^ siMlw 
*is<pI«m> TJ? ''Hc’H Pico I 

*. RffHUlMJ 'ilHMNBrl^ *Rfefa “«p*1Hfa’ 9 1H” ^t “«£PIH l5) Wfl WQ 
\a. '®InI < p « 'sIW's tjcsjs R’esM'i 3dt>l«« ’S’BT fttW^st wrf?J ^PSt vscs?. I 


■*PT, « 

*i"Jffelw <P?It aJwita»i I 


« «ini4«ti« hmm f^eoMH v $m 


*m (WHO) igtcsfir ^® 5 t i ^sstv w awg*, 15W ’it »?lR« st^t 

$i3*t <psc®i '®ls q<p|R<? v sil'o|R<p «ilDst*ta HR^*i xict l 

t5i*tfp 7it*}ifl<t *mt ^Ht tjiw ^ri ’it'wtr cron wt am or 

»i1ctf ^i^ws t^f^* « nint»i<p ^Ics? <sw ^n^tyw^tc^ >itw fis*i ^1 

•IHf »i*pijl« \slc<? WT *)lwl^® ^nsW Pr&r®l I 

fcgptfmu M^wto «*ia iii^um c^wt « ^^5 < w< c^cait^, 

TJST, StaftjjMG, c^lc^, 'SR, RR, mlfilSJlHI , 4PM?1% ^jlPl I ^sjTJ'IIS’ ’ICTT ^ISCbW 

*il*i'ai < p \5T»f I 

^tpfit VBT C^tWT ^?t HHWM ^MW «ttSI, OTR- C^5?t, '^ChW, ^SMT ^ ^JW «RJ, 
sjhPi^ wit »im ^att w, ftwFF c^r ^n?r ®wcij, «ifihiar ^ sufi^ifil^ 

<8^Jl5f5l^ | ^Rt^t lit CTtFff ’Il'lW 'ill’W C9tw 5WICH 'at ’fliw ^sn^^GUlil 'ailWI <*It^ I 

»j|1^l»ll^1 «1*H 

ft -qjfi *jI*i<p{3csj «il^t®, '©Is "sjflT <p'8»jt»il ®w*t 2PPt*t ’irn 1 4 ‘*H 'l’fl’Jc'il ^il*ils‘1'fi ■ql'olPH 1 ^1*ic*is 



awj ca*tt ala at i Scgacwu aPtt- 


i. atsara afa to am i a. wnr 'sioli*jMi'SM «. ^R?w 'awst ^ cm ala asat i 
8. c^lwl R*?po ^tsta a!0at 'Q at a!0at (t . -^R^wl 'Q a'®HI I 'b. *l 5 kfl ^sjPt^ *j|»i Rx^ijH | 
t \. Rtert* aata C*IW af«lt I V. ^I*I»U b. *HK»ff£<l1»1 aa> a^at, 5ft 

amt « atfi^a ^ato amt ^jiR 1 

<ufo*im $ta) at *tPrram ca*ic*ii ajf^a Ujic*ia 'saa ®t»ii1c > tq R»^ ^laiRra* ^sat aRtana ^piuc'tQ 
^in^wra afa »ti^caa *qia>4 i i y\w, 'aramt cata* ca »tM4>ia$ aw *\cs i 


aluphfo ^’JotI -vIsH aca* StgH amt ajat- 



aR^lww ^ta*1 

i. aM4tjMjit aawj'si 

a. caaaa^ 

«. «(»iiaiRr^ aRwa 

8 . ^sw aaw^a ca^ Rata 
<f. Piwai at wimi 15% Piflaia caat 

awtP'tiswaaaaatajaaT 

cwi^aaaa 

v. ’aaiaife^ ^i«r « aaata caPt aa, ca aa ajta <ia w\ 
jo. i?Ht^W(^^^^ataaat^ 

i. atat-aia Praam , a^ia 

a. aratat 

0 . « Prsa^Mt 

8. ^ic-ia caacaiat «raw sfcta caeat 
a. RR^>®i 

'b. asteaa af^a^rast 
°l. ’Sjj #aaat3it at ataPra'st 
v. wtaia^ 


ot>IotI aj% T5tc*ia $aa ^pt mt a**t amt ca*t ^fta a'lrai raraa wr*t «il»i« at^a caca atawa 
fsteM c^tcas mt ^stuo ator ati araara ata^jcaj ^ia^ a s attat ala, mca ca croat 
ata^iay ajf^ aPr aacatPlmt at <pw ^$raca osaa ajaaj casat ala at i alia* Pmtaa ^laaimta arsiat 
'®k < p , oR> «wio'o iifa\ *ta j i'^ s l ^jsRs area istta ajfaa fSR^'at amuf aja i 

kMot ajfaca* 'ois TBt*f casat^^rcaa cac<p ^Wii <ww 'aa i avatar ^ca, c^ttaimta caa^ra 
a*tta ata^oar c^Wic® at atca i *£m®ia ^oia ataPw Pfaaat amt stcatwa^a at^ ca^wa ^at ata at 
«ihc® atta, ^sia waj mttm Rpta caatat ratw ^ac® aa i ca ca ata^gtai alw aa, caf& »*watEa 
a*m at rata atsit <?Rmj raPrta Rx^R^ 'oiw ataa s oaif^ f^ca ctca mc^ica a*^t <ww aa i a^o 
w Bt*t a*^t <wfa atam sfsta^T a^caata i aa at ^c*i at caf"t ^R^'oi at RcqiD'oI < i caat Rot 
^P tRa^la^'&aa'Q^aa'&aaRpt^stM^aatsatalai 

alaa^ caaaca^ai%*t®"ataj aaait^t aa, alaa* caaa caca*tcat aRatcaaa^aa'caawiit « f^aat 
aca ^ic«i 1 ^ wot aai®f « otcH* is^Rs alaafh ataasgcaia aiaat a'ta aatwa fa^'aat^ajaatft 
a^t aa, R^ 'aaite R*^ at^caa <aas. aatroa ^taca ancat atat taca atca i a^taataa at3f-aj«3twa 




*8 




*tmi 4 ®rt vin-wj <?m « ^ 

Wil-^I *&■»!« PlUfllC-l ’SfH ^8 1 vq* *RJ Sjfo'te iq^ »R|erC»Miyi* WttyPM 2J0>$T 

«1T^R C^R, OTCRI '8|I^H^??I B IT ^T58J ^SR »HW1® JjO>*5| Pw^C®! »MC1>0I iWfy AW ‘‘IRST I 

*il»<lRr<p ziw^l 

1. JIlWl’W C^il *St vq^'SlWd fiJfavilfl 4JSR Wf I 

RtR’i® *toin - f crouf i 

vs. ,, !i > »i^i-»i«i s>w -^iws ni'»iRs> cgfaff ni'®lR<? > «tlso*i faElts ^RT i 

WIG SJC^JT 

i. rwcwt, n#ii PiR^^ar i 4 -oihiw *vs\ «ii$h kmim *u ^m«ih sw^at aoim i 

Ri^p c^scis 3 jzi'»h , Jc®il »w<pll3 'Q cs^is^lR zIdIsRsj*! slsl Rises* '^isR'o s*sl I 
<a. sRBR® fecgptwMJ 'silvilChfll CW t RW ftud*t 'sil^H I ’R$*f»|Wl « 

^0°l RlOS»S Rsl® eRS"l R^S ’S eiHeS* 'a|C*1S»Ul ^loM RtS I 

<*$5R (AIDS) 

?m ftcsr 'siiwi'^H ^Pfci# cm ^c*it ‘vq5®3r i <qfc ^wtw <st*t i aids iiiri Ww ?risnR 

'RcR^I*! vq^ ^5SR C«fc* -m ftcsT AIDS WfiJlft •ifM't'o W5I RRHto 

tfi^wiw vim asm jmck« c^r i 

Pises Riess c^rc? C3Tffl’§Rt^'R8R B l‘ slt^tsR s»sls ^ *r«l l vflw $RSRfi > 1 ^IReis 

<re®J TOT i£)th vRE^, R?I RRcsj «iRs1 R^fts^olcs »inss»»i 'RffRi ilftesW s»sc» 

*ttfti 4 cto i kiss PicrmrSU 'Rtffc# stress sfosv wihi aids <q 

'Rapl® sj&« Pw^ caff Jjl'iww RR5t ^ m •q^'Rspie on%r ^$r ^eH i <q art cfli'lf&fl *?R 
CTOUI t3R C^foRuift Pw TJT TOW AIDS (Acquired Immune Deficiency 

Syndrome) I «fhl C 5 ^ <qf& <q^ *wc»wi va&sh ’SBlt ^?T, ^Ft?I *TT*r Human Immuno deficiency 

Virus, ^ItW HIV W ^ l HIV cic^a ^t'otR < p C?JN dFswl<^ • J p*r'sl CRT I cic«,fl 

S'®ti 3 li'o aJtsH s*sls ^ HIV C^'® ^»Rs>ls T- , ail«9»*pi <pct I <q^ <q , Jc w il »i^> 

Tlter?rRl ^hslR^ caW stf^crW^oT I vq<I -l5)ai t^?H (SrtC^ *iw»H 

Tfft\ vq^Ris * 05 - i !(iw amt, Tito?i amt, •ifihrt'fttiM cm ^ I^ri i c^t 

C*tC^ HIV ^IWNC 4 !^ <t C1W C^lc*i1 Cflt 4 1 *1 , f < l SJ-tH *115" «?t I *)lyi SlV* l^llCT 

iq^ tqaT «ii3c < ? <mco *ttBJ I 

iq c?nc*t ^1?If C#r ^1518 *ttGT G\ »iHc^ ' a ic , l < p ^!0t WRt C»1C^ I SWRs C^R I^«1«| 

»lWJt>A 'Rapt® ifoK OT* C^P HIV ^ ifoK C*fC5 ^Tl 4|Wl3l ^ W 

aiPlil fos ctR wnsfa RRW »qt 'ol^R *V&fos ^ I ' s Jt^ 5 Tf 4 (M 'R3'18 ^ ^ 

TORERTTOivq amt cw»it Rps ’ftwi m ijw* "Jimor *mm cns cm TOTjrate f 3 ^ crc^ 

HIV ^tl5« ’lies l vqR^t S'® ^hc^s HIV 'Rapt® sj1®s se®s R*uc*i, t5R sjsRss^lStcis 



Pifiosf* ama hiv atw i c < fic < ?»i, *iiis»asj amica® afcw arca ^ c?rr*t i 

ataj, aift, ^lU^wt ^pjt cat%t ataiaa ^apfa ^t?rr q caw wada aiiwpt atw at i ’sea ^ 
cata s*®, 3)^1, «ihi *aa^. a?ja atajta aiiFf^F® ajoaia atawt aic<p cat"t i 

aids si tata a*aia aawra ftaa awt, hiv waa 3fatca a& <? t w* aai$w 9m 
casat i «)*i)c < p ? iwf*i's at toiIs sjsaj x3 (^ w i<) # i <mI Pioorw hiv *iw*ri dw ^jsRp'o atat i <f®>ii«i 
at Sta*t, ^FraRfa cata »iH^ 'WTSfl’t <u<wj<i<pi3kw ftRaa* ataita HIV »w»itHa «isft'o 

a*ta aids catom fasia <p»dcii ata i aaa*ia ^ RRj^ awfl'icai aaaajift AiDS-^a awaM 
a^faica acfr ca *mt*a «M’>ic&'® , f®l c?rr*t caw «r •wiamaw ^ a'at caw atw i 

aftat ai^ca* sfaa afa&a 1 ^t$ iHaw ancaa ^la^^llwa aa - caw ajftau aat wj 
atw 1 ^ ^foviaw Ufa atata wifa^ 'aiviwa$ 1 “t 3 )ata» Ufa atata acaj Raft 1 ® allabtf at 
artata 1 iaa w R«ft aw afawa “ii 3 lRfa i^wst 1 

al^caa ^aw apt, ateat 'Q fast I a went 'aila*ija i 1 a*iaa ^’ocat^ al^taa *i3)caa laf*a ^saw atWsfca 
aastarff *paw atatai ^rai ww ataw aw, 4«wt wlwlaw$ -iHwa a^arowta faa*H 
a'sit'8 '^riajai a*ca at 1 faaaa ^a^aita faaf^fa *i3lst>(>i at attatwa aaj Rwi^ asa atca 1 atwa 

aafa *5 fa^a a*ca ^sta Pfac?a ■saa, iSa* wafa atawa wiwsi, «taat-fwst ^®itfa aafa^ la^r a*ca 
^sia ^i^caa aaa^rsta 'eaa 1 ^ aw ajcafaa ajtca laafa^s ^aa ^taata atatcai 

'Q ’iRR'o *l?)a&^i 1 

anaat aawt anta, -iHcaa afwwft latraa a*ca 1 ^ afa laafa^s atW'tf^ta anata a*fa, 

^taw aacwt ^ afaiai aaa c®tat atta 1 aw iil^taa faa*H a’Bta 1 ^ aa, 

laafa 1 ® *i3lai>^la a*o fata afa “i31wa laf®^ caa^ at 'Csta ^owtw afapa aaa c®tat ala, ^taw 
■^lae *rtfa Raa*t a^a 1 vc«i i atatcaa tnf^fa <p|«rq»»f a^ataa ^aata ^«i ajwat<j*t cac? atta 1 taRa 
faafaa a*caa lala^ '*f^taa^la aai fata^ *13) un aftafa aarta ^pa^st al^ti® ataa, a^ a»rtawa ^a^st 
^3twt aare® ataa, ataa *ra«i «tcat aja, ^-sMia «tcat aja, h3Iw ^5t*t R«aH ^trtq ^ aw 1 
cafSafar, ^faet “l3lc.su ^riaa*t3t aw *tlat atta 1 aw araw aw» atwt®rt*ta afwawt cspta aitatca 
'fla'R fawla , oaw i l^ ^ca 1 > ol5 v RsR'® ^aa i *tl3tfaa s tSRTfa*ncaa a^t ^aw aw» atw 

cawa «taia atwc^tf^awt afea « ^cafap® areata ^cata ata 1 

aaa, ^afaa 1 a^a, ataiaa ^ sfaf^ Ra^ Rmmi aaa anattaa , a®ita a*at ^fw® 1 cawwa ca aawa 
ajiattaa sfcafaa aa t cacawa ^®t aa at 1 ^atata caaa ^sasowt aaaia i atw ww 'o caw ^®ca^ : aaw 
atca 1 caaa-cafaafta, afata anst, tf^t, afa warn, a% caat, aaatfe, faf«w «fata ^alaa ^®rrfa 1 
c^wat ataia*w a?%, TOa, aiacaa, ^ 5 aa, cBfaa, afa, catat^, atfa atw anata ^sj# caPt a*ca 
atw, af^Q ^afaata cacaate *a aawa aitatca ^rtajft apa 1 


a>at-8, faasla, j»a->o^r 



Sfl\ovsn 


•iffliww ficrc *rj$ Pilfer to tor r®=t TOm to rt i ctoto tor 

< ?<lt'o fft^ ®il«p|c-il (Skipping), tnhpkll, ir'®W*t ’«rojl»i <Kfl OTC^ W RTOR RR>wi 

vrwfl 'oifaliw (,*)►? <j*»ikil 'S wrc*? ^cH'3 ^h<?l ^nv® Hlw i ui^lvsl «iR| zjq»|n c*iH ^ft^R, mPi ^.k® 

grof « Rf®a atro to* tours to tort to to 1 9 tf*fro cro to^j* to 
c's^ft aj«i|e?wfl TO R ’«iR)9'a i TON ulc^o 'TO ■»i*f'®<wi i 

TOjR* 1 <lR£|CT4 WT TOR RR ^BT *tU5 TOlRflBI* C*tPfTOT TO*t *BI TOR, TOR ’TBIT “llRW 

R^^®! R&* esc'*! 'siluN aR*t '°(N<il RcJR *l*i i , s*r cf& RclN i w^Piw 'S 

^it'osr TO* *RJ TO^RI TO -y k’i* ’frrfa'P 'Jj *®Bt ^]PRf akwlew i ^h^-^lRiokin v/Js « ft'otT* 
bo/b$, *®Bt **t* ek«l«r®i i TOT *tW *TO TOT, 'eki* 'anHj^, Rein C*TO RsflR (Reran ^BfF® i 

TOT* ! CWI *l3)M*$ R*, RtRsTS RjflR CRTO afcTOR I Rft* « TO CTO RTO **R $WR, 
Tjf’Wt, TOllfe ^cTOw 3* TOT %* CR*-TOW uj<pI's«Im fRSJI* CTOR RtR fk® TOW '*>(.<&, CR*- 
TOT* af^o RjJtR R* i 

'aic«i«i» rto cTO TO, aw *TO cvJw ^toj xpicer rmiRmR tots '■tfi* e tow RsfT* crs*T TO i »flw 
^4taw* RsfR TOT TO i < j»15'i «?|R<? R* TB'eRwIt'i Rdlw* TOtefl I 'TOIs •pI3>»i TORi*? 
TOsJBI* *t* Wt 1 ®* aRcHfl TOIER RsfR C*ltsrR ifl^Bt i 

Rail's i5i^wu "sfWT 'o)w < pc < p C3^lt ’*nBR 9 R ^®Bt «fl'5»ic5*i C*R ’iR^ln <^w <ilu^ i R»R R*g 

TOR TTttJCT Rsim ■’TOR I TOW TOR RMR 'iR^t, TOIlft TOT, (? TfRR »Mfirt1'IH, 
R'sRwh'i ^«j|Rn TOJWQ fe|R aW ?*ts i ^ to WRwu TOIW fe(R <*W i 

b. TOwTOWCTOl^TOTtTOr 

^.3wtR «t. ^csm 

*f. ■cwHer ^r. Rul <pj|wlI5'i 

WJlPHwl wl- 

i. A, D, E 

ii. A, B, C 

iii. A, D, K 
Ru>* whft 

^.i'Qii <t. i'aiii 

’t. ii « iii i, ii « iii 

RcDfl *ic? 0 « 8 ^ «tc^ : 

oR,*jR 'Sef'i do wfsf 'Q ® do's I b.ff ffiBR i ’1'o^‘H C®lW '®R 'Q v 1l® 8 il *ttTr*TRT ^6HR 



OTE 4 C«tni 8 «l ^ra C’tc? I 


«. ^rni 0RK4Hlitfl<rl*imMflbi wi»Im- 

i. W55TT5OT ^ra> 

ii. C*lPf 'llqpP *18? 

iii. •Ml'W ’al^Nj ^TU 

Ru>n whlU '»i(S^»f 

^s.i'Qii *f. i « iii 

*t. ii « iii *T. i, ii « iii 

8 . (bmi) w^nrc^? 

^.44.« (aim) «f. 4,0.56 (amr) 

*t. BbA<t (aim) 88.<w(aflTl) 

«W 

i. i8 <^wra ^pj 'G^*T «<? Swvsl i.<? Ruin | 3,*rl»?k^3fa «ihw *treut?r 

85*M CT^ I R*S tiw,* 1 5l*W1ait ^I«|R<J» I 

«f. cwwUMfSifll caft^ros^t^im? 

’t.'^pr^Prwfl ctK («Hlw‘^'®'' , *t% «iro"4W? 

'sip ^rsputowfa ^*t1n Rc?f*H «Rl I 

4. fttMl S'GU ^tTQ I 

A 

B 

c 

D 



*f. ^I*tj«IM ^*it« 

*t. ^Kj f^hilRtwi *1 1 1 ^Iij tos Rc*m f’jwwi ^prsf 'o|Pi < pI taR *WJ l 

■*!. d BR?'o 1 *Tf v rr fc’ilihfii 'Q^'i'f cth? Rid*H i 



etHJ 

^ I *Tftt ^ PICT 'SftSRIt <1lfo *fl$ I *Tftt 'anutOT* ^ *tt fo* 

^7T I 

^ ^*onr *itfc c*tw ^m- 

• Hlfo* < ps^'o *tfiTC I 

® v 1lfon ’li^ <qjKft < pot'o Hln^ I 

• ^f=TT <phw> *tflre l 

• '®f®T®F 2ft%J afstf 2fc?rra%n®T ‘‘Ttl^l ^rwa ^JHJT < J>SC.'S «tl?w I 

• •pswH'in *tt% w® «nw i 

• i|h*11|\0 *ftf=RI KltfllBf^S'Ol R*fat <m« *tl?W I 

• 'ilfo foa<»<wH stfarat <wNjI < p<h.'o Him i 

• ^tsyllUrPl ^pt ^fa*t ^JNJT tous *ttw i 

• •llRujUtlfl ^flOT •Itw I 

® foil ■'ilfot'o wpR* v5«b'o|<i 2^'®H fi«M < p<it'o «mrc I 

® fi|fowlc*Rf wH*i 'S *lHfoc<PS Tlfo^ ^‘‘fol < WK .'0 I 

• ^l^afW Hlfon 'qfo^l *tt?K i 

® ^Ke’llcic-I •llfon ^&®5Pf s^R><l aJ'SR ftSSR*t ‘I'HW *ft?R i 
® Hlfon 5vt £|oijl | at?lii'®l c < pH®i “MW *fRW i 

• <v 1lfo J i < ^°i ^T*tto?r pilPi«? ' a rf*R s R’-^jHrf •I'nw *fl?K i 

• *flftsRlC^I , «il'a^lfo)*i» foiw^lfoi ^fat <ww> *tflre l 

• fiaai *tt% 4R4R $R*wM£p< st'sR foroi 'S|^^hjj«i^ *lfobl»Ml i 

• *ftfaf OJ^lfol/^fo/PtEg ^FWR) ^R*t «l*pniiH ^nw *tflTC I 

• 'ilfo <ms,l<i 'S Hlfon >»inswH >»iw's«i’®l ®TWJ Pfl^JR ^sp^sf <^nw *tfire i 

• ^PT < tlfora 'Ul'olfo^* «Hfc, '*i^‘t C9R fo»!MI «W»1U>'®»I'®I 7jf% l 

• 'Hlfo t»JlP|<P 'aifo^ln”- fo*)UJ »tU>'9»i'o| -*jf5 I 

® ”1lfo* ^MmicaH Tito's »i ^ i 



*tl%r 

wi aattf “'TT'o^rt am, aifi^ia toj *ncbw ^wr®i i ^itww «ivs<mi 

'5ft *flfa I 'Sltl, ^fa-mafa filet's "l'®<wi| feo-feo '5ft *flfa aM I “t'S<Mll ’Sf’lt 

*ttfa qlal i «il*ilt | T« tac& ai^*l« stti aifa i \ol5. aiFis m*la ala ^laa i «Kw aiFis fa^ 

«a^f a*J ■*i"'ic.<p c«tw ca<mT <Jh> i 

*1*1*1 1 W 'Q 'TjSa I V^ : wlalwra fa to '5||^ *11% a*i«ik9 « *$»ii«ik < pa 1 ®? *flfa aaa a*% aM 
Caffcp ^m\ aft I CT ^5T*mfam TO TO ala, CTfi*5 TOt »HHl ffi I TORI »HHl^ o° taaPuila I 

'shjRw amaa^i atca ppm wi *% ca waffla aMt afafa aa, ^®M ^fBaM to i *n% 
fcfc.Jrtr 0 t’wPra'H at ioo° PF%fcaa i 1 ®R alal«*Mw mlaat *11% TfSafea 1 ioo° 

OT®%mTOaifa I 

fom *nfa amfK aaifm •e a*f% aa i csiaat 1% aim *n% am* wi *n% Tsiaaiaiia «*m 
Rw) ^*tH I 8° C a 1*ll*Hll*1 ^1*lal3Jla ai%l »ic4i» 'Ollfl ^1 ^C*ll ^ atla/fa.fa al iooo Ca^fa/faSTa® 
^a^ta i fa.fa *fl% m toiT i atm at i R»SR<p faSta *tt% m toH iooo cafa i 
^®faa afaatfast s famr aifa 1 ®faa *%aa asta at, to ^®faa fatsiaj *mi< (caaa- wt, 4%) 
gft^® aiaro T®f^ afaaaa a^ca i *tl% facaa atf tot <afl> caf*ia to «t&BN cam « 'to < p toa 

cat’M gft^® ‘put« *tlca i iflamj to* gtaas'o aat aa i *flfa tStoiT *mm frota aro 

a*ca rn<fma*TOT a»M ^ia %ro to? a*ca i ^naia^s »a%®a *n1a ^la %ro mia 

TRcja ^h^Rx.'o 'flPi'8 lapica a*iw ^ca i «m v tiR ^tprt^tfa 1%c*t^p ^a pH apn s i 

csmiwa to ft at-f afiro ca mmiwa #roa ataj af*t%rpf 4$ *1# fa %a afas? *nfa 
3&uj)lo3H aaai"i « ^facera *laam %a afa® i ^®1^ 'siiaal aalaa a^sia aaa aiRw fafa h 2 0 
tot *11% mtiCT® i 



*flf^ 



% : ai% aia 

mtaat ca aift caR, (mT^% afjfaa aiaica tot cac^) caaiP'ro^ *n%m^ jpt^ia (Cluster) mppita aiw i 



vSO 


BfhwS 8MJ v llR 


t'ohfll 'oihltT* ^S HH»|Ei *tlft 'Oll^l PICT 1 *11$? *1lR?1 aTOTOt ^ ^It 

at*!?, ■jRpiT’nr i ^jfsiftas w *nft ’snc? to TO i'* < Mi &o i to ages* 

'ilPic.'o alpr wf *tTO ^st Hlwfl owl'll i c*ft* TOt tot TOsre *jrolc?rcr ^iwl^l a* i 
ageg* ’llRw catat *ttfa (Marine Water)^ aca i 

atfaa TOiwft toto 'Saa acat Ranis, « 'jat* cal's, c*r«ttot *tifa g®rs toim ates* i <s$ 'Saca 
to - t'S4»4i s. '»ic»n 'jjc'st *nft tos i 'Scgat cs w ^i<pi« atro 4$ aifae ft® tow snajs 
'SHwI^I a* I aiRn ^5aa S,t®1l aia-f*a,4PT, ^3[a 'Q aifi i atfa 

i*i«st*ia aiak*u *11$ i to*ij a kits?* 'Saa ww aw w at iTO aca'e wft gft <phc,'® arc* i aa^ 

aflat* *cat, <imluw 'Sawtft atfa '*Ilaj “I's^nl i TO l 

aKalwca l^ft aiR* ^£aa s to*! aiat-aitew *twt caw sw to* tot? crot ^ ^tro?rRi aifa cron 
cac** ai$? alii roa salt's <p^ c.wi <Htai (caaa- $f* <lc»w *s?hj) ateatca aiR atca i ^ atfa 
to*t croit cac** ’itt? toiw* cro artt c*aa ^s\ at atrot ffi&t atR* ga ^a aa-aR, aia-Ra, 

T^t,«3?r « ^*1^ i TO* *hl*R<p aTOf aiTOt (RcH^ TO* 'adc4Ri») ak«ilcic“t* fa^s uHTO 

'^ I t^ aifa aiW* «|*( ! *lM|ifl SJ* ‘AVblb 4TO ^ aTO *i|*1 l-^Hl TO* ^f§* ’ttR ^C9 
^5t ^TN I 

wficnn HlRo c|cfft^twt 

c^mt nfi'iHi, 'Ql^tHt, 1^^, c5T*n«tmr, i it*w, '^imr, ^f5®n, csj®m, 

C<P^ft*t '5,’sjlR •tW «i*ier 5I«ws -TtST ifliw CBW 1 ® C^tC 8 ^ I tflRJt ®rC»i|? 

iSW?f C^f*Rf «1^ v llRe'® ^fcsj 4^?, f^ f^ '®tE5 (PPH- ^®rf5t, ^FWf, wHunN) 1 lW , ilRe« 'Q 
Tnto^5fm«ttc^^j I's^H^nR^tT ctPri '©n sfsro «t*jii'®^ ^t, 'spjw efnit«i« 

<q|ees •*ilu\o ^T 'Q CTO? Sit's 'ilo's ^T I C?!CWGai^t®nfo? 

eroiFcat *t%TO»Rr m\w ^s \ ^t, ^ ww ^faretert ot aiwi^cfl^wit 

TJtwi , «i tei tew ^ ^ttfros gft^s 'aiteiwwn ^Rjfrop wx* ^ic=wom fro*i^ 

tot ' a *nrre®rr strSto ^tew©M wm oft iw* , arrwrsr®r?r tlpiw ^ i w\® ^t 
^ItWI 'SIHJlHJ wm sfl^t <lw* ^tl^TS ^n, ^It ^t?H TO®t I 

t'stafll c*t ^s ^ri TJt^lTW *tlR « 'aiuh) fi|C?n^r%r ^•Itata 1 1^® Sf®t5f 

^l-fll wt^n ttNict 'oiijHj fitcstsf^tif ^lnh fro*N ^R«r *R*t 1 

'51^ iTOHI a’fSf CtT^^nR^aC" 9 !^ *n CTO? 'efctfl <uhls ^s I 


^iw^ID ®r¥% TO’ttit ®pit fctewi ^r® ^?r ^ cgi^ * ^stmi 



Wf^R TOR ilhl'FR | R# WtWt RR'sIcR 4WR WRI TO*T, 4Rt CTOR RW 4R?, CTOP5 ^C'® Rt TO® 

Rt- 4-5(7# %Fa\Q RRW Rt I 



cwrto f% wr wrw ^f%g #»pr tor rkr? wrw &lw>ivii> torr'P© wrw ^rpr rsrIwr 

TOR RttTO I R# Rt RlTOR 4fi> RRtSf® wf | w WRRt RTO© R#, WRtCTOf RtTORCRR WRRRj 

<rfr wro ^5# wr# wns? ^fwpgiRR wri 'Q (xus %^r wro Rt1rot ^)rto ww?s i R# Rt 

RRRR WRW ^f%RTOJ5, «t*i|l(.^s RRW Rt, 'st*j|lc, e i'8 <#<.'© RtRW «TT, Wf RtRCRCRR fRRRR R©W | 

'sr®i'sr 

mm wrw Rt% toto ^rutr »nti>ui RfRf# wrw wr^tt m\ m \ rr tor ’fife r$cr crcr fron ^ 
rr? rr rm rr i c<m ? TOR*) ^wi, wrsr^T ctor rmr Rt ^pst < ti&c'® RtfR Rt, rr rrf 3,<r RtRt r#, 

RtiRR CTORS wR TO> I RR 'aifticw 'SRR R>CR RjRTOtR RtTOCR I TOR f'Wf 4RRTOCR ft# CR 4# ^ RtfR 

crfrR 'aiftitw fro® ' s tni^, rp»ir crw rr i t# R# Rt rirsw, cTOo'iI rr ridi'® rirw Rt i rr rr, crrr 

2# <^®1<p|'S1 Rt*!J<R 'a#C'8t«1 5RR TO3 1 $|| J ’l<p|<! TFtRtR, CRTORt <1 1 DC'S Rfl'S Rt I TOR Rfic'lR s$RfR5R RCRJ 
4R° 'SlPflW C<icD RtTO R#R TOR *P5W I CWtRRf WR CR CRtfl>R TO^Icm (,<K.^j 'f^TtR W^j TO®TtR*lJ^tR 

§wi i toricrr TORtw% cRtfikrot mm m vo to# tocr rr cto*p i rto# RtfR Rt rirscr torrt 

rcriw^R ctifa cRTORRt wrM^sfferf^jt^o^of i 

<1# '3|'Sj'3 5^|j<ih £||^F©<p I 'ai I c.«1 1 t>*i I ^ '®ll»j'5(l CTO*# CT 'TOT- r inl'?l ''t# '»ll»llc i TS( 9 lRc<(C‘ c t^ 

^5# ^f, ^SFpSf « 2ff% ^TlJtWf (Habitat) I ^ TOT, 4^ ’t# ff#IW CTOM WTO 

to^w 1 4 < p^'»ic < t wp5Kw^ ^nfro^ro, 5®ii<i fro?t wlR<pi wtro TOt-t^l ^r ' 3 t^c9^ 

’TR <pw 'S WTOtTO <p|c®t TO^R <pw ^||c<p i w|^ *I|R^ "spR TOSfR R 5||c<p wtro^T 
etHWwii ^t 9 ftTOTO*R WTO« CW XJX, C^# WTORJ ^tCW 4^ TO^R TORR m I 4RR 

wiro^r *11% rRrq wRt m i 

TOi^ RFW (R»R TOfCW RR^R RRR WR 'Q’R | 2RCR TOt-R^t, RR-ItoT, R^Cg? RllRR RRRQ 

(RRR ^Q?Tt ^f# Wf CWCR (R^ I 



R< 'SRR : CWRTO WR <R f#W R# R<#R « ^RfR ^5 I RtfTOW RRRlRTOlft Rtf « WTO TOf- 

R^t, RtR-fror ^WJ#R R# R«^R 'Q ^TOifR ^8T# ^SR I 





CRlRttfr : ’lift CTRtlfr RRRRR# Sfffi G BRI Wp Rfa«t R?5 9 ttPI I RRH, 

’llR CRRT RCR TJPfa RtCHt 9 ttf=R Rtf Rfat (tftRPs *lttf RT, WT RWl<R%W 

rb i «bw «ii^Pr» ctrr <nte rw ttftow ^ toRre rjiriva res, in ^iot* ^fitar <rr, 
wwAtw RlwftRWWtrt* WT c*r ’RfajtfR Mb rM, ^ste rr Rtf rR i Rift CRRt rjr TO RT RR 
a(T^t tSs»i(.'o1 RlRlR <m'® 9 1ttf Rt I 9 1tR CRlRT R<tftR '^pT RWRCRt *I|Rl« ^<^*1 RRttf CRRR- 
'*nf&, RlfR, C®R, IsRf ^®Jt% I H lRi« iflPH RRltf fttflR B*tf 'SfTf^ 'G Rlfej CRPf C*fER ^T 

ui«p'itflc.n RR-RtrtR 'o*il« «wl RP? i vo'i ihj'ol lsJ^i RIr »RRS. wl«ih d*iI&e*i Rd? I u®l»wl 

RtfRRai rt dJPifHw Pn>^ to, ffim RrfBtf r^ir rrr crer rtor i ctr 4«ert <=tte re®? 

«lHj'®l <PCR rT'GrIr ‘flue'll i£PH RR I 

QMlfrtl RRICRR fcRf^fi : RR-R% Rife CRSltft PSBffSER RRl< <TOCR ^ wm $%T G Stt% OTtf 
<PjN«H] RP5t CBtR ^fS ^IW Rttf I ^51^ RW-R^Tr RtfR ^Ml'jG C®^3RT®T^ RP5 Rtf I 

RRRt-'Rh^ll : RR-l^l^ TOR RlfR 'R<Hj$ RRRT ^iWll^S* RPR Rtf I R^lRR RRRt-«(l < fef'll 

ERE 5 ? #RR BRSTOtfr #RfJ Mr RR I 

R(f%|CTR : qftlCM ftsRTERR BTRI CT RR5R qft|CiH SftflBfR RR , PSRft Rlfa® RRRtTOtft 
«T%TOG RflR-RRtERR BFRJ Blf^tfH SttfteR RR I ^ v 8|ft|C^ ^tRt tfNt tftf RlRf^otRt ^Blf^tftR 

rir Rita to^ir tot r^usr eta i c^iptt ^n?f ^ maim croi wr 

^nu, 'a|^c«i BRBf sff^twnil IJR^ ^ ^iftc'® gft^a 'Olfticw R <*1^, '»Kc«i 

'SRJRJ ss^\ mus «ftPIRt I BfSRf S \ lHltfrfl ^ffiT BRJ i 1®fBR «ftfe ^R^T <t ftfaUlU ^tSH 

«?tRrf STOTfBR | 

«M«||tf)| : ^H*)lml 'ilPlO «||w < pltf ^f8 I HlRn ^t*Rl3lt *s(I'«|Rw< 1 CbCtl C^PS' C’lw, 

C*R=T Ja^l’^o 'aiftnef'i WT ^rtU, 'aiuRw BRBf £ft%I SRR 5 ? (A& RRt ^fWQ »n*|j| 

| 

pH : csftrat ^R pH ? pH ^pit <^R BlPt, ’iR wW ijttr *n R g^t 

^ll)?i R i farc 9 ^ pH ^ i srR ^|H« c^f i 

iflPican ^ ^tPf pH-dRl "SIR w WI, RRfww '■Hww ^ ^tPf , pH-^ TlRa w ^tPf i 

^R-^t, ^-R®! ^5Jl% BRT pH ^ "SIR I RJRR® ®R-®T% ^ ^1% I *lMB®IHl 

R*OW CRRt C’ftSRTR^fa 9 flf^I pH ’jR 'b-br ^ "SKMI ^f%5f 'S £ft%I CTW^tRRlBRI 

CRSTCRt rt i pH-^ tiR wi ®iR ^T cto ®mr, ^t?pi ^ 9 flRc® R^R 

'ai'UR) at*T8t S|1^t 'Q *)lfll'Q|^ > ’pF® I ^Ic^fl f®*(, C 9 fRf RR *flRt RT wpf pH RC*l ^|dw> 
9 11CI R I 9 ftRP5 A®? RrrR CW5 CRW Rsfa pH-4R RR ^ WI CRW Wi 4j| k TlWB PfR CRPP 
R'iRfRRtRRR RfRBf 9 Rt<f Rl^CB RtW, Wf RlR CBtRtapt'S Rfl I 



•Hlv'ol : co|»wl ejH 's|j>)k , uf *fl , ol*j 5.PH f»iil aiRc*® 'qlw wi? 5.PH 

^ ata tots Ra aflsta aaa aata sjbftc=rt w f%t aiRw i TOia toh, 

a^cg^r Hi Re's 2 ^ aiihicH aaa at fka aa> tot cwr i wr ^ fka'cawaia carat at^frsR to? 

’lies aT I '®l^ ftwc^ $Ra *il®?. fa a aro ^c*i Rirt v Hfac v © '°ilC’*i I 'sc^ aa wen 

sJwlerj a?T I Rg lit?; TO^'Ulu ^TOf yi^l a<Mte aifac«$ stall <psc« atC?T 1 

*tlf% ^ataR^a « *lfiiWt WTOl *11!% : TO 'TOT WtasT CHCTO CT “l'® < P«l ‘Iff ^51*1$ 

atft tot f%[ caf% '®ta aiRSowror^ ^sia) aaai^ aronr ^sr towEI Rfa;| ^tw toto tot 

ataaTl 'aiaiCHiJ cafc ca aRaH atft aftw TOE, ^TO at* "I'aTOl b TOTt f%f atft (Fresh water) I 
^ f%r arf% ~^5 TOfi> tot Rc*h tot aa-a%, aia-Ra « .scro aift ihi»im afaftw gR® tot 
bmvk. (*nf% gaa a’Hc^ wiasi ^ totot acr R«if3l'® <*hm) i »aaafc 'jjjttftt, aift ar torit ^ja at 

•n^l ai$ TOX. aiTOT 1 3^ ves Rfajj «plc«r <u<*TO n*R, Colo’S *il*il <w»j slalnpM* aiK 

(caaa-TOtf Rw) tot tot atoro agaca# tot *ngwi ^siror vm&tA awi&w $acai% aif% 

aRaM fa *p$ Alfa's aa? ajf, afte wrialcw 2j^?r aiRia'aa «c«c^, fa? <jmla §acat% *flf% aRaM 
xsi$ aifa amiu «n>iimi «i'8J i1 '® ataft to® tot to* to$ •nRr ^fir ^r 

^3S^lfl Wum C'^lfS'Q B"'8| ^PSIW ^CS I 

zinc's *llf%1^ tjT, i ^r cdRc« p©i»wl *tif%c? 

^tc*f ^(cfei *nft ( 5 ^, ^t-^%, ^®r-Rc®ra *itR) ^r^js w ^tspt am ■tot i 

VI^VS TOT 2WW « *tOT W^P®?T 'S(l^l« f^ST^tC’TI ^ ^f^?T atf% "^5 5 »IT*r- 

R*t « Rnr *tt® ^ ^pjbt ^?r *e ^P6?r 's(i^i« 1%csr 'shot i *itf% ^ ^hjwm^h 

^ ■*i-is«ii<j'o-i «1T TOT TOsf <q*ic'sl f ^ ’^i8«(l<q'a»i TOT TOoT TRSf 

aR*i^ tot cw *3paT i a^ ^btt tost, ^®t ^at^H ■tot cw i ^R» toh at^f^rotw 
*nf% aa?' s iM v ^*i i <jR sjs^Iww *bt s<£j atPi ^wsi^ aRc*ii*ra < ?c<i ^nat?T ^stror 

•TTOBT TOT I 

aficaa w^c *1 *nf% *iRctort anr aR»f& Sai^H « sjR?rr sfsj^ « aorfrotca *nf% 

^asr ^ aRwaw TBRm aww tot aiRr i atR at airor ar^atar erniw at, ^aa 
^araa’TOar ^'srrsn^^R^’saraisn aRm^; w?r tot area i 

*<i*ia^i'8 atf% acfli'f%Ji®t s a<ph caat ^r caw 5ci aaca^ ^T*Rit a*R ? ^t'®— ^a ^ i ^ a*iw aiRr 
«j\si 1^ ^wa? at, ^wa »w i canrt caw ^ caiaa, si^t-^i^i, a*ia® aR^ia tot 

ac^iaR aream war aiRr «iaR^i<i ^ atR aR ataaw at to ^sitot aR1& a*tw^ % afoai 
^airoaroa aar am- atrota atRr aR a»a^ ar aaar^ to, tot ^r arema ®aca# to? at, tot 
at i to at"^a aan tott ^mn cacro af¥r-aftaiascro tow warn a% « ^a«a, aiR aaai^ 
TOaia ' 5 ©tstt ^ aiRr caw wt anre^ at, *aaaf^ arsjRa* #acaa caf% 'Sia a*tw^ ajaroi tow aiaw 
at i ^si?n ^Pfar aiR aa^ tot aRcataa tot ^rtto ata toto « ’aanaj anw amta towi airo 

a^t-ff , Rwta, ba-io-sr 



®8 


|§)4C*M irHJ aiPr 


at'aflls aiP aft *)h^ni'o at aa, Rt“h aft Gmi#^ aiFF, '®law ^t alslwv alty Ra&i 

"lUlc'® Hits I aift ft* ^R^ltej at fta— < p|sai*ilii <u^^ls <rol <jI*i f at, <jIn •ft I <p|<H aiftp© 
dpi w at^F, aT fta-toitaia aaatfta (caaa-aaaia) ’anam ma « a^ a*Gi cwri 
c^Tsrsw *w*ilRt w aiPc® - eniiw atta at i wito aift ^fttora *raj 

®ac<ii^l aa i 


c*iIf<HI, ftimaatat cat*F ^a^ca <$R<p|«r 'e EnR™ «?)<ic*is zlfofiJ ‘Plwt ^h^'® aift 'oi'oj|<rlJ < P | 
^sT 'TT ^c*i i 


*11 A R«wM 

< 7 T aift ai^aT ala ^Itfs HMhWa atalaftPF aaft 4 aaft* Gift ^ a*GT #*ta 
*nvwI 5) 'sjftl'J** aic«p l 'ot5, <u<wl«ra , jc4 aift R^tS’flcHs stcaWaaai aift alaiiH'i cnW5ftl^ 
^cn’G 4 aiftc® atat s<p*i ■•pIwto «HI«Pm» v hlp 2 fa (caaa- ^TC^Ppf) SaRift i$aa >>ifo»iRft'© i 


aift R*d^is*sH ^1'©lc<i <rol ^®1 Pf^s s»cs »pi's <4fi> wH <p|caj < u«^'® '©Is 'oaa I ^IwlR^'olcsa 
aiaula waj 'oi'sj"'® ftjqf aift RIOT'S erPic'© caM»lcws W^wf^j dlfta is<pta aa at I ^®ia GPia 
aftrna atatan^ aift ftjai mit aa ca*im am aftgmt, caifiwH, *^®a, ateat^nfti ftca^t 
URkill^Wl a*fat g*at am : 

afilaHH sa&oatoffsiwaft^w^cwai ft* aca tot aftgtan am *5aa « a*fta 
ailetffl fltetf GlFF a*fta aaftfrF toal mfla Slf^BT I aiPlW 'Slil4*ift *jft-alftamtt C^m^^Ca 

HHIlWa WIT ^apefr tflFFI <ilW*1C<F aRjjHcnd alWT aift C<tta* fja ^FSIt aai ^TpRT 

"vscim w to ^nPrc’F swiR'* w ^us w ^iiPtc® wibt ^tor ^rtor 'sito 
*mn ^tPbt go «ii ^ ^■woiw ^5% *iRgW ^«jt tiuti ^rt%^T*nc*w 

^t-^i^p© c^pr PHJia c^Hic*i ^tbh 5 ^vo»)Ic»m ^ii»<il to *iRgW wr^jri 

cjpitoM : tjPt *ttto cm ^toift tam, ^ ^r wit ^ ^ ^ ^ 

sj^la a*csr i ihls<?*( ‘ p tlf% <u^w,la aBn aja ^TfC^ I (9Wa"*JCaT «i , u'©») 

cg#^ «um (ci 2 ) i ^5t ffih [Ca(oci)ci] ^^ia« R55 ala awr cg*#a to 
ifla^aT '5Rl % j 4 *w<*i ww ’iiw ^st smls ^wi aa 1 

'aTatcw cnH s*oi* aaa v iiP R^^^pscHs «t'u ca wMotu at aiaata a*at aa c^itU ^t? cafir ac®n 
ctoata (Naoci) 1 ^ toaH cgtrRa aiPros am to mai 

cgnfiH a)®TQ 'qwh (O3) ana l^ca aaat alto^Pr afti tore ■HiPic'© am wia^ai^ tor mn ala 1 
c«5t'© a ieri'© atPraanaarata ^ aarf^ff® aiPic^cataftat^^aBnaai 

: aiPia^^a (mast «th 1 ^ amnia matPic’F^afa^miTaaa? ajt.aaajtaia 1 aiPc<p aa 
'©lt*iMca <fbic*i (iro® ^aftj® ^taT^aca ata 1 si^fac^ ales <p'®tH *(i5ic»i aiPi ^)^i ,, j^s aa? 1 3j[ 
aioala aa Pip's aor ^S*i a^m aiP aa 1 alat-all^® arsaia aiP* waj 
aa®f 'o atjjft si&at 1 



'tt'0'1 : HI'S'i df3»i|| C'»l*wl cdPic« I TOTO *|S v 1lPR STCSlTOTO TOT, TOTO ’il'O'l Sff^EjR v tll^ 
f^pi TOST TOT I CTOTO TO- fcTO M^S TOTO, RUBRICS StRRto RSlTOT-ftttTOT $TO#r TOtCTO <jCSl1& 
fajR Rtf*IS StCSlTORTOT I ^£|QrR iflTOf&RtCRRlftf^TONf^TOtC^Rf3J*tTOTO3TTOTI RCS ^ TO^ICTO 

torr to^I^to tocs f^pr Rlf*r totoR tost toti sjI&sr R*j^to riPicto toto *RPf ritor rjjitot 

^ ^Ic*? I 

rItoiIcrHs HlPin Svi "jsds <p|*H 

SlTOIlWlR* ^1% TO CRCl$ Rtfts SIR TO fa“R TOCS ^c6s Rift RftpRTO HlHl'ttlW TjftTO 

TORI ‘j^t'R <pIsH etH«i I 

CRtRCRS Rtft, RMhla S^JRtftRTO TOTOtTO alters TO <?&Rlft WW SR TOT ft* CTOTOT TOR? R^JRlfts 
TO? 4TOfl> '^TO TORS TOtRJCTO TO- lilt's ftCS CTORT TO TOlTO RlPlCTO *JlSl'4|TO«lM TjftTOTOCS I iS$ 

TOfj^ttocTO1#TOl;c^^TOiTTOTOTOr?nTOjf^R^TO^I TOCRRlftTjftTOTOTI 

TOfttCRS TOH-<j list's CTOS TOf3ft SSfr TOPf ^R^ TO, CR»JCRl TOftST S^ TOft? TOSRRro Stffcs RtC*T SlRT 

vbi-*5R«i to cron torrr cwi cr^ i <ros s^trto$ i-^, ftcss tost recto ^ tocs i tot tot s^j 

CSRtCR CSlRsflSl^R •TRRS^SSPlRftTO RTO^f Rti»ih RtCTO, TO RIPm TOCR PicR TOt-»ir), RlR-ftR 
TO c*ic<ps Rlftw *jR« <?cfi l 

CTOTOT TOR CS, ^Ptalw *Jlfi>fl ®TOTO ^ftis TOTO SRRftTO TOT, tTOS TOT 'Q ^li>*iH < ? SJSSR TOST TO I 
^TOR CRCTO ft* Rift ■jft'© TOTO TOCS? TO, TOSRT^ RtCS I ^R> TOR TOTO TOUR TOR ^»fterl*i jIlR 1 © TOR 
^Rerftc.'o sM«fts» *Q ^TOSRR *flTO ^R> TO rmjR Rlftcroftcf RlftCTO Tjftro TOCS I 

ftS-TORRRT CRCTO Rift TjftTO TO® TOCS? TO, TOT-R% RlPtyStRS TOTO TOT TORR' TOTO ftR- 

TORRRR^SjR^JI t'ohfll ft CTO$> sR»»HI *1^1 c« Rc« 98,? CRCRCTOSCS <4R RlftTOtCRT ‘flTOTOWTOTO^I 
<iR TOR TOTO, R%T TOCS' TO'5 Sc^cs*. TOTOCRCTOl TOTOTOT STOf^f gSJ-olROt ^'oRs TORTOTO I ^ 

ol»<vaR ^pIjHITO CTOTOs^fl ^%»WI •i^lc«i’ICS‘TO5lS'TOPT TOS TOl% 'l^'o TOR I 

RRRTO'Q cUPiR>Hc'i ^’Hl R%T T^TOf f^TCTT SIISH^ sdl^wii flTOR TOST To I ^*HIs TO'ot 
CSpR TO*T R%T TOf*T C^TO&t^R f^R, Wl^y,, TO ^of^s TORTOTO, RR TORTOTO, TOWTO frofiR TORTOTO 
TOTOSTOR I^TORTOTOSR^TTOllC^S TOST 1 jf^o TORI C'il^pl, TOTO, TO erl^l«r CTOTO wTO 'Q c'o i7 i 

wffR tottctR toocr tot-r% « R^egs TOf^r i jf^o tot i r%t tor*h, ^rof^s tost TOf^, ^Prtot to 

TOTORJ TOtH TOte ften TOftcro Tjf^o TOCS I ’I^TOITOS (RCTO ^ TO^I TOf^T CTOltCR iflpR, TOliPR 
RRRTOTO SRRplTO TOiH TOCTO, TOs TOpICTO Tjf^o TOTR I TOTOSpITO TO!l< CTOR, TOTC#TTO to 
TOpRTOT ‘flTOTOTTOCTOTRSR^TORT I 

site's S'R sfsR 

RR-R%, ^3fS, TOR-f^R « ^*f^;^CRS TOf^r^ftro TOR TOT ^f%R, TOUT'S TO^RS §RS RRRTOR TOl^TOS 
alTOR CTORCTO Hlw, *l*ll^» TOTOTO TORCTO TOT TOStTOfTO TOtTOR TOS®T TO?3CTO TOCS I TOtTOR TOf'T^SC'R RTOR 
TOtostolCRf (RC< CTOTTTOTOI 



waj aift 


wl»wl ftr ’ElSvtflw ^Rt, WRTf, «il»iH*, wN? CaafEftfta ft -<aaa$ rilpNlft.'s caft? tjt, ^ 
*1^**1 ^taa *n ^1^*131 Caf*ta5 caT*t ayslfl 'll Pin atajca, tflaafft ^t *j^I*j| 5I ^TRFlil'Q ais*1 < p*jc'd Hies I 

hhI'&im ^aa cstcaa #ftt^ aito awr ^a (ftcaa ara aa-^at, ast ftrfta) i ca$ aito cataa 
aaiCT, an mca, £ aift ftca aiaia at^ aarca at *ica mat cacmatstca aft'®' atfta a'pac'f <aca ^st 
afta « aajtai atfta caca ^toPpo i 

tm aat< atca, earn- cam, ataatata maiam, attaia aaft Saaift astaa aaa aiftc®- 
’aftrcsrcaa aw ftftat ^ca i 

cstast aaret tua wt^taoo area? isri wt aiftco «ifti w*i a*ca ata i mraft ^ am aaft 

aa caft ate* apt aiftss gft^s 'aftioerwa aftata ataj caca ^ atari caches aiftc®- 
aaaiaa^atm^amaiftaftrceRm^siaa'tacaaiatatcai ^mat caPiftasaosata'ca ^aftor 
^ am aa-aft, ata-fta atft^ar aca a^ca i ^aa aft at aat aft (Dead River) at aat 5a 

(Dead Lake) aat aa I 

^fleaftmr S'gs 'saj^Q m'lairor <sft (Erie) atcaa 'alca atw i&'bo atcaa ftc^ asLsa ftcaca 

cataatmtaai (flaaftaaacat, *5f.5caai>iaatcacaaa i caa 5 fT>fti>iacm>t^5ftaa*ia’ , iiatcaca r ^>a^‘5f 
jsca emta wt caatca mwdJa at3it ^ca^ cara ftoifta 1 aiftoa mwfc « ai5,cjjiroa *|a cara caca 
’st apt artmt mitre atatar ara 1 ^ ajiwtfljai am aor ata ma aiftre am tjft'tjjs 'afawwa 
awftftat ^on iua wt aiftre 'aiftiwa atrst caat caa m^’sta wratmsam atftacaata iw 
4^aftca4ft,5caaaretaat ( 5caaft , reaai 

^ aSata aa ’atcaftana amta ^fta a^ca- ft’ifama ai®t fta-a ( i?raiat rco a^fjatft emt ftft^a cataat 
a*ca 1 ftBiarea> aJiaatat*!]^ ^siaaa cac^ a^jaift ft^a ^ot mrnta^ mla acajtca emt T^aro 
ai^fm^ftaaa^,^ ata aa aaa aca »aft, 3 caaiaia atfta aft^aata^i 

mntaa ^am aftre maft aia atoat aia? at, atoat ataat 1 'si^r »na maj 'acaa^ ‘Olajtcaa 
Tiwr 1 aft aa, mttcaa cacaa w aa-afta aift^ Pm-mwTaia ^ a^iatfta aw 

ijft^aca a®caaia ^tata i^twamaj <sft. 5 caaaretaca care atari ^ aitaTGt mncaa ^aa^ am* at 
aca 4ftwta^fta%c5car’atac^atcai 

aaat-'aia^atm, aitsat^tfta^fta aca caca caaa‘afttwam , 5ia^f^‘a*aimjftca r cmf»t 
aiPiw sj6^ -^icaa asca 1 <ws afea ft'sis a*ftt, al^ aat, cfta s l^aaaa; aa aacaa ftcataa^aa^ 
aacw aitat® at& 1 $ a w cereal ca, atm aafta^ (caaa-4^, ^la, aa*t) atfft^o aaataa# 
^fta'Q atftawaj^'JF^aan 

aiftw aft aim aaft (cam- ataa, fttat, atcft^^sjtft) atcaf, ^ atft atamca’ot at^caa 
cac^atatfta catena aaaa^csatcai ftc? atm, ftat « m^Ptcaat asta caat ajat: 

ataa : aft^wafta^aisat, ^caataaiaia, fta s aiaa^Qat 1 



s 1 fHtc^sr, u^rst, Mr Mr *toi, af^nrt ip c#r 

^c*i Pvi ^quT i 

«lltf%‘ : 'ailtfAwlPw, G TO*lld f CSW I 

fRerftw to Hi^dft g tot *tiPr ^®re tow wnt ~s$ i twto 

TOtf cwr- ^\5«Pmi»j, center, PiRwi»i, sfqjfe tot *nPr ^®r to*%p cwr w 

g at%r ^*n t'»*rPi *iiic<w TOkuv to i oswfro ■Hit^^. *rHt 

Jd^w 4 »jito g ^-^iJi'SfPro «w vfts <$« i 

C'shfll fa V'lt'S TO '’UPlt'S CGerfafl TO$ ^1«|M <HJ|W TO?T? 4t*W] fT"® W ^FIT ^T*^tf% (ii 

^oii) BrMiwu *yfPmt *iro ^ to?it oswfro 13^ i £ tj^&to ^n% toft TOTOfa? 

fajJ’^'^'TOB TONRI OJfCT SjgiT C'serfia TOtf TOpltv *J»«j < 1P5' I '£TC'a 'lift 5 H v t!£JC<l!G 

ij£H c'SBffiii'ol *H'Q?rf t’lw. I *1*18, G srW«r f'lcv cv^il sc^j 'iHlsv»r GJffl effa^ ^Icv ^IT 

WTTOiTI iiJ^P5Ta *llPlW 'SliJ^I*] *ltPT CTOlcU TO; TO WT^ TOETO WOT 

TO^t t'sl*wl «llt»l5 teftl^ I 

to *lllAw &WH sfsfa 

■ftfaF *fit ftwp ^typtra gnum *rt TO?t far far cro? to^i <5i^t«i<i 'smut 
ctc? cror *ti% 'apwwiG ctc^to^i to ioo tost^e^ '®M*iiifli to i°cMBim^r%i 
cst*RJT to^ TO5 ioo toest ^rniajr i° c^nProta c^c^c^, ^ TO *i»r»ifa i fa$ 

'3|'©j">® ^vp-^f | TOtf, voMuMIs ^fat's**, «cul'U TOTO *rfa© TO*F »I*1E® 

IP^TOI 4 TO*F «W C^MIU^tW? ^ «ttft 7^g%?T ■'tSW I iflW WT^g?T 'ttf^BI Sn>vs| 
c^us i wr ^r*»t cb*t CTtjprt ^itf^Bi f^ v©pic« ^rrw i ^jg?r wti^ <9 nf^ 

^m-%, U3pf, 'qji^n, ^ttf^ «,3[W5 'iiPiw Rici i wii^ ^ot ,, i^i 

*itf=Bi w ^ wii^ ^®r^t # vspgf^jr sww ftir ‘yfim <»wi^iS) ^f»iw « strf^ 
%4tiw *i®w «pr *rttar ^ inw i ^ia*r, *n% w nan 

^facetl TO, '5TK1S Wtl^St ^T^TQ ^fsicefi W ^Il¥ '5$K « Wtl^st-^ 

wr %r *it%5 g^o 'siMr ^ict, ^t?t wr ^s 

Hluc^ *T| I vsfocw UlvfD ^?*f *R*H^ ’ll Pit'S «f*nlt'S’Q *ltCT *rT, S^WG aits *rT, CT vlflC’l 
*lt% ^^PiJiJ 4>iRy ^ *l®w i 

^ot wr *1%^ g ■sum ara^ ^5us atoi i ^ wi^ ^PmS'gw 

»IC\b% fflw *(15*1? TOT m PT, cvltll cvlcil Ul'llvl^ ^R?aiCW *1%^ «IW^ C^U5 ^TW, ^IITO tvltll 
C^BT '0»nTOT, %*l^ TO5T Hl^t'*!^ ^»ItTOr *l%n ^T, ^ ^ TOC® - , (flM 1 

J^PlOsG alyl's TOCs *ltGT I ^Mra *l%T«t G H?H afilMT^Pr^T-^%, «IM-%ST *lt% *1%^ G 





vSV 

W MfilHl&o ^ ^ CTO3 mm* t¥l% 'SIHC® «nsn ^PMiBUW c<lCT 4^8 

’®^pn^at^nrCT elicit iahmhu ^vo*fiw ^Rwiosa Hfa'ji*! 's)w^ cafl&'qtw, 'spwoj ^orso® 
*m\ 

Hiwiwti ®ww c^iwi ^jMifl fa csunci-w C5iw «njf *i^n? 

mvMicht-i Sim* *5 am am, <*m Hn4Iw 'src^ c^r am *ic?, w w 

^i«% ismst 8^° c^Piuw M*s Siiw.ti , 5JTPt mm ^aR i vhxum tints oft* 4ft 
*m*s ^ cn ihrcnn « %w»Mj* nroit «M»iidii '5« caft nt^F i £af^F tiwia 
sf®H nI^iIcicH "*1^5'®^, v Kj?«, I sI^hIotcHs Ril HlRc® 4iT stela ^ ^ca? ^Ic*! t'©l*wl ottot^. CT ZaRj*? 
5<pvsis <p c°l 'sH^lvgl alwOT ^R^Icns ’^ifis'o a<w Hot a lea 4n^. ■ayco HlRs Sto'sl cat's alca I 

m wi amiiwn star ^stasa ^a, canat ac®ih*iMw mRa tit^st mes *mms enna ata 

HlRa ftlF ECT Htta I >mMw<J ®rc*tt$ HlR J>FF a*T-n%, alFT-faf « 'JJj’Mti, ntR 
na*ffiff am ntta i ma wr fSiit niR ants ^ fag nta*ca at i cstaat aasst sta - cn, 

aKalOTC-la Tif^t-HFb^l^OTS «tOTa> CBf^TRT 3ltaa saj M na*fl$ ‘ p ltf 5 f ataf ^ I 4 

nsiart ^ ww 4nfa s ta ntRaaftfet aiRaaajtajtiaanani^aca nostgi wr ai'saia niR « 
' B i*iil*u aHcef aja^Js SHotI^I HlRa 'Slfl *iWi> cnHT Rtaw. I i5f *ts»*i ivala*la Ril HlRa m<p»jl4 S'VI s"it , o 
CHot 4 Ha ^R>a "HlR I C'THT CHC? CT 3HT io-iff 1^ SftOBT ' 3 WI^ filCT ^cs ^JW 

*llR I 4F<F »l5l^lw (?fHT c*1c^ CT ,p ltf 3 f H-V ftOTlftSlfl *W Ht% 

%?I Ijw ?TC5[§^8 ^Mt'® ^ I wr SlbVsi cm Hlwlwcl^ tfl 

^»)C^ OTt (CWT- «l*c®si M^F 5<p'®|efPi'® ^IjicH ^ItHGT 5to\®| 

^ "hrtrtlw fcm.\ 

<]1^iIotH *1^1 ^1^ OTf I 5<p«1s <POT ^RJHIcafl Hlc*5 C*JC* Hies I 'H15 ‘FlUC^I •ffi-*! ►tie's 

Sim . « *lf^W Utw I 

^IVfllWCl 'llPlUfH^ Slfawltt* C^H Mim ^ 

Htft ^I'SIW fjfcs ?$ 'Sfprat ^5T I CBfC=r 

^ c4H«fl *5 f^PF I HlPl^M Sltetw ^ ^ c^H®t 

«f*l 1^1*1 ^FT : $il3k «(lNlc>ifl C*tPT 'BT*i1'5jf*i «afl» ^CSI W-^lf^, ^RPH iiHW, ’’^K ^ ^JlPl 

^at^i cam ft ^ % ^* 11 ^ *nf^ 'sneat »ja*^ 

«f<nl'q[*i ‘ p ltf*f HliTH ~*Gl CWT ^JT PmH ^ta, 'oiuPtc* ^f%W H 1 # C*fW ^ta, ^1C^ 

« 'tffiva l^j HtR ms « HHjaifllcufl T w 1 0 *itf^ hwihch Wit 

^3T ^ HHjsn^cHa «IISKI^I i w?t ^ m I 

fl’fl ‘Ffllfl $ 3 $ ^flOT '©T HlRs ^a*t calc< Fl^Ja^ ^OT I UJC’FW] •ll»llil < F ^Rlws 



aww area i ^aa 'siNicis cacfe ^pT, <pc*i«i, RaRuhwa ajaf-a)<31al a*ca, sial'qft, ,ja « 


i^iww affirm iwfi> a® ^a atfaa aala; i wraat ana, aaaNscw atstaftas caftirsia 
»*iaian ataa a;aaia ^fa>a aifa ^a wsa faca ^lc£ caw atca at i wi ^fa»a aifa aia'Sta aant-'antfai 
« 'aajlaj ^ffcaat aafa faca h^^jia alata awca a%, «raha at, 3 cnfaca atPiw i #3tca»afl> 

a**rwtata? 


atat-atffca atca ^PSa aifa fa* avsta < wi wt *aa*tj$ »afl> w <aa*. aaw^t ^t <wi ala i ^wiw 
aa^a atfa *atm amat ^jcia ftaaiaaia a*aw atfa, ^aafa* catat at amaiaia rtta 

ancars ajaaja' a*aw mfa i <awtfla s fawcaaaatfaa*3a e ta**taca, ^Tajfawwafaaifa'aaaatcaia^'aa 
w*aa®cai wtaat «iww$ ^ta ca i>m asca Hn<mw 'acaa* 4ata*fw atfaa a^a’ata atwi 
‘aaa'Q caat caca cottar wtcat ^aataaa o-s faa taaaJtat atfa atsat ala at i cawcst ^R5« atfa avsia 
a*ca ajaala ^acn Tpat aifa asaaia ajaataaia ^faataa* ^faaa ataca i ^ctwi at PifiJ <pc ll fi«H*i 
^aat atafaa* aatero ^Ruh ataw atca i 

atat-atfa atst aaitar ^ataata ^R5a atRa i ja*t ^Kstca sjfacata <wi caw Hies? ataat aa&cSa anct 
*aaa R*^ Rh«(® anfa ajaaia a*aw aiR, ala fa*$a faca ^R>* atfa arar aw area i sitwa 
(Gravel) *flaa aiNf, at aa&cBa ancr ajaala a*at ala i atala - aw acr a^ - a^ at aia t'oR < pw 
caatw^ftaaift aca aiata ajaaj'Q^at caw atca i facia ^cwaacs^ ^aiaajatcai 

Br*iaci>«a'*i ^fat : wtaat fa ’^vw ataa ca atfajaa^tft a*faa*a aafja^c^ a ^ *wfi> aaa atca 
catena atat-ai% caw, facia a*ca aaatascr? ^taat arttataa, ca^fta, afaanw, ^fraiaa* $sjifa 
atataa^a ^pl^Flaar aat^f waaajaala a*fa <fla*.aiaatcaa aaaiiaKa werfa^at cacafa^, at >fla r ®fatca 
aifa ijaa ^ca i ^*jcit ataat *wtta at wca afa aataastca faf*fa> wtaata wfa ^wq ijaa a*ca 
atca i ^aa a^afaiw ^aa ^atcaia waj waac^sa^st caacat fa^a ca^ i 4 waj caf^e-csfa^aca 
, °i iii*i 'o a^safat^t 35ta <psi caw area i ^aafa*' wtaat ^caa ajta— afiSlat atfaa stcai^hrst, 
dm rj^a aPicaia faaca cat^ia 'Wfa a*a ai^aw aewa aatw aia i 'atcafaa'ia awt 
cacte waacFsast^ ^Raa waj aaastlwtca aawa a*at aa i 

fam-^taatam alat atfaa Tja*t stf^caia : f*nt _ anaatata a^ratfa facia a*ca afaa atf*t "^jaca , aawa 
a*ta*ti iflft aa*t stf^ratcaa aaroca ^stett ^ata ^ett, ^ aafrufa afaettaa a*ot ^ria afaw wat i ^ 
afaettaa a j rwa waj aaa*ia aafr afaettaa aiaat (Effluent Treatment Plant at etp) i ^H5R afotca 
'Wfa a^at ^ca ^st fa^a ^ca aacaa ^pf^aai *tafa a^i aifaw faarata ^sla '8®ia i caca^f aacaa 
fam-^laatat dw ^aw^ aacaa aatratfa caa^a^tt *aa^ ataia*t fact aa ^matata a^rttfa 
afaettaa ^at aia aa i ^sca ^a 5 ^ aacaa faa-anaatat faca faawa aw ^ca aa anaataia 



8o 




^fFtlfSr ^Jbploo *lf^£"IT*R Wf WOS *1tGT I 

C’tfCT* "sflUJir T^wrPro «pt«cH ^*t dteaiK = erffics 4*H4 <W w ^®T TO <4?T 
Sfo®l *i<> ^r i «iifl S^jpci *i<> ^c*i *ilfiJ<i th 'sit'll wc» ^Iti i 'stm *jPt t®R m ^raisr < pwj *dfim 
®%$T ^P*J <*13, 'ow ’St *j|[5s ^scsK < psl'o *itaj«u <pcs I ool»ml fa <j*it'© ®I1?T ^1'olcs <flf5' *iiw? 

m <flc<p ^l^it "C®M v l'i1^ C^Pf ^Ic^p «K ®1 HlPi * > r l |?j'o| <pca I <pt®i , ^f3> 

^Pf ^cwS. zl«qlR>s> 33T ^ ^t '*Jtf^?T ^rt -qi'olc^n Sew faff ^T%T ‘ 9 ltPr<jf^ ^t I luff'd 
*dfwi ^ff «(»yl'U ’pR><PS Cffffff- ^IS'lM < P, ll^djlwi 'S Sfajlft fflffte *jff*t ff*Effff1ff I 

erfiw Hff'llCl ^GTQ *ltfar TJff*t UfawH ^St TJt?T I 

C®|*wi fa Wt*T c* 1 P'b ®lff Cff ' b mP| 4 epic's ^Ics*, v tlPw *yH CflTff <pca ? ^]©1c^ 

^®T ’Hff ffff? <P*ic*m ff?H 'if^N'O'i <PM ►j > '*H CflTff <Pfl1 Htff I 7PR-WR ^flff ziwiM <PM Pl<p ^cti Rt“|q 
<FEff ^RHIcws ^flff sfcffffl ^ ^Eff Tjff*t dfacslff ^3T fftff I 

Sjj«*1 ^l4»C»( Hll*W 'qfopl : 'aiHIcifl OTT ^RzWR Off I ^ftff Sjjjji ^pST EhCMd S;|iji «i»ww I ^iff 
^R<piw c^iw*i ^ht uis'i* *nPf *nPr ^iy?i *w i ffff-sil'p R* *tif»r ^r Ewl3 ^« ? »it, 

«i*iim 1 1 3lfftff^'fS' Rc^n £tf^ (?!“f f*fw ®r® j« I 4 "sh c<pIciI PUt-<p 1*HM C^PlI^ ' 9 tTPr’ItC ? t 
•ttt «Tf, c*^ i Pw-^sfRm c^r c^r ♦uPbt ^ifW i *tm ^\cs 
‘ 1 nPf, « *nPr ‘fl^'apiGRr i 

^t^ltWCt Hll*w wst*i CT ■ / i' < p 8 i HI Pm sctit^ (•i t T-*i^), ^h-R»i f 411) , 

CoPRIt 'SJCT W c^lcil jsfaa ’SJWT acsc^? ^JT, «ii»jlcifl ‘‘ItPfir 5 s^»r, C^T -pch^I^ 
4TTOI SMWt ^®Tt Tim, etl^iyerPra TO I <^RT ^ 0®1WT 

C?T 4 Bfl'ol^ ’iQ^'oc'm ^T ^lwlcicH« SJRI •MHI^ ^ItPfirPjC^ «pj(.« ‘ 9 trt?f I ^ 

'illVIlC^M *nPBf I 

^ »i5l’pi* c*pit c«tc^ S'o'si ^ PiUi<i sKj?c*i NiwicicHs am i nPi?T'Pre^K*r’iiwi 

csm\ cUPife*^ Pr^ «ft% « ^wiwPi?ii?j mm ^1 % otc^i «wt8 

TJE5T | jc^Ic 4 1<j *il'Sl'®i < p ^jftc'o scsc^.1 

'^Dt'Q »lllw ^efPr« ^R» : ^fHWf colc’llPi-p WFt <i»ulzj^1 OTtl -qlvilcicHfl 

SJtfl sm *T l T-1^l^ ^fircgm, '^TliT Tf*\ ^C®ll »T% »Hl I *1% «Hc*«l ^FW ^<5 '*Jlf& C4NI3I ^Tf?T N*IC« 
«ttGitf ^ ^itPRT cgtw Pic“t m w ^iw»i%?r ^f%r ^"iht w*it « •?% 'ssf? ^nri 
^"pl^t < p CT*H v l9<)RJ'a '®l*uPtt<P C'a^Pi (?JC® ‘ 9 ttra"^f "IIWQ CATOS' ' 9 tkfl' I 



fa afta «il»ilcia t'uHsi 'STC3T C*fe5? < wn , ol*l, RR^hl , *fNt astas-aaa 

W TBit a%l iH'JHRf a-OWM a^W awt 5#il 'W »T%J‘ ®a?t faflfa ’It^t 

Qwfl fatF *1?RJ 411$ ‘5®im ^*IJ Oo|»«1 C^fC^T «I1TO I *£RT '^TS'T ^FTT, a% ®ilfl> aCfl 4t®mt I •# 

^faM ^QUBT ^ ^PTt 4lPw “1h R^S ’5W at®Tlt I 

a% ¥lT TO3I W *W»I ■tfJ'lHl tfliHRr «ltolPw 44® ao? 05l*lt atm I ^WT 

4%I *lfa44 W "5W 4lfa aBHVSfSt <TCa att^ I C4 ^ItJC^I > ol5l <14*1 aC4$ 4*Ot aCfl 

4ttm | ^|w»HI , ^)'s«t*H’>w, WT 4% liFStCa fpl*T ^RT TOHHT WT aaf am I 
4 I<k®i 'ocjfl incite asit inlo® • # iR < t'o ^ca i 

•1^1 oo ^*0t PnJ9*1 Ta4H : Com fa ’*K 5 T W, 44JT R««*1 4T4® «ihlcifl v llPi»i"1cia a?aj 
^afa soo ’lies ? tjT, Ufa 'ol^ I ’ini, syil^w, WT •iRoo PiNvi 414 C4®tlls vc"l mois 

aiat-aaiam 4lfaj 4am ^j'aj-9'olw RI*^ ^«j«. I >iCMl«r, 4*^14 ^fam •# 4 ^tSC't ^faw act 

C4C4 1 iRH-4ftafac*wi »jR^H , ® ^ftas 4*il® sajI RsaH ^tPm eraj *ics C*tC4 I <pltef$ s»ijl 

Praw'f 4m 'aiaio-w *nf%— » i**ic^m <swfi> ami'am ^afa i 

'3i4R4 , R'® aafj if&M : ool»ifll fa a?H, T^t^pf -kts taPw fa 'iR^H ^ftaaart aaKfcaajj^a'? i*m 

aRata am (too caflfa Uai am aRata man ftfl» antfrcim ?ram ara ammanm 

, at®m4 Rhi 'aica w# n^ifl m®n Rot at 'am Salts a^t'© Rea acs i 

»y^)v?i i>i^m ^iMaicHs am Pi^-^m^Hin ^aRoitfas *i^loo c^*ii ^r i »sm afaim ? «iR 

^fr %r »?%i aifa R^h® ■^nr a®c^ i ^ ^?jr &«ico m<pc*i R»iR<i^ ^’t®ii, %o®w 

®'^' i # wqTwi bSai»j ^rnatcm n^ltcaw iswti 

aif*m afa'W afar^ (Diversion of Water) : 'siw ^swm a»tm atfar afaaa 

■^cn *wm aifa faw ’oRoon ^nw ^ixfiicncifl <sw1^ ^ i v tii<pok'o aiRw 'omr 

t^ut ai®um ^ «iics<plu t£% ^it i a»tm aiPm ^ afaw afar^pm ^ircwm 

^TW5 'sic'i < p ^ aifa^j ^5j?f ^ ^ ^faBt w>qRw> afai^s •9WC5. i ismi'st^smo 

’rcfm aiRm ^ifa’W® aR^n *rcsi f 5 !^^ -qfim ta c^®um aR^«ni ^ca^i ^ 

•ql^lRvo '5FT ^IxfiicicHa am ^soo ^^ifaoilPitls ^fSiT ’jcul 'ifa' , 1l*^c®i v llP( > l**1c t l R’l4fl CTC*T 

mt»iwi ^r^afa Pf^*m cm aR<wHi sw , ®tw® ^ 

w'^Rt'o 'iRHvs ^c> 8 atd i , 5('0kim 4 ^®ii <iiw aiPw afa*w afai^ 5 ? ^ < pfI5 ^ifa i 

aifa *smfl» c»ilPi^* ^fa’pm : aifa m^r, m am ^afao^f i -^RR 

^iPfam cac^ arout, at^m <?ic«r aiR am^rn i ^ti&fD c»HR<p ^fapm 

^cat ami, amaH, fa^r ® f&fa^i i afal^ aiPm ® < m i ^ aifa® m\^h catfap 
, aflfam i ^im ^ at^fa? ^h*t, extern ca*t at wtfa af& a*ojfa, mw'j afaf& c^fst aifat 

^t-®, Rwh, fea-iov 
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"lift 


tensr ^ ?jto i TOrt TOn *nFr wia tot tot ct 

, TOIT «icua C^w^sft ^ Hf& M»lMlWs$ 'ST 9 t5TT ^Rt ^f^o TO I 'TlTO ’ 5 TRT?T ^1^ TOlt 'SICHJd 

Htfar w^t « fc*pr : toji ’wit wiPr, toeto apr hiPw*w toi ft^^itom'srctf 

<j^KMl*lJ HlpM-’kia HftaH ^Ifip* I tq *jv»l<q^*l 'HTTOt Hlfaf $s?T WPt TOtTH 

TO?T TO* HftlTO C3W ^TOs TO s TO I UIWIMI <fSIC5W ^5| ftff-TOTO, RRgWfc, 

*mif&, tosuh Tit cro ht <?h- ’tifta 20tw%pst awfiffitai h$ w te*pic*M wr Hifis 
Svi»i^ afa $sfta *1^ Hew, wI^ot S^vsHt’f TO Saeaa wjjaa a*foM»t Hata» ska I a^eert C*WtE*T— 
CTOIE^T t^HT-^RNM, •Halai Ht a>ca «i'8j« HlfJs>lt's wHks a'ac.'s TOT I ^TfP 5 a>ca HlPta wwn^ 
caHcalwlMt ■»pf'&i|“'s ^ TO I 

esm ft *th, «p% to tor-toito to tow to? tit, tows tor- 
TJOTRRt^ ‘*reft*TOTOra s ftTO^I WWW HRlft^ft fltt? ^ TO* TO HPffl 
4a>T5 Rt *iMfl c*PltEHt «ff c^, PT eaeHt ‘TOwsHlfc c^ls> *Tt caHh Rest sRtft® 1 
CW C^T, «|1*1C*I C^OTl TOSf ^ ^sWK Hlf^PPW TO“Bt TOtf* TOl I ^ C*lMl 

^lft-C*11$t, CH"t ^t toIciCR ’I’Hi TO I ftfeif cieHa TOJ sletfHfta* taftsl vSjjsa siftcalftol ^t 
sealwlcaa a>laeH 'llPwHeis tflt ^ifo^h'sl 'TO-ia 1 crwit ' s lHt TOW *TT I WlftTO ibis 
^ttFT CHC“lfl W TO drift's C^CJf Hlf^? ’«il«^llws> ^i^csHwl 

^GT, ^ifte H*fe C 3 # ^ tiftBT TOPI I ^^t 5 t HI^H^-^cath CTOH 

Piw s^*il s>nl sc®il I 

(Ramsar Convention): ibsi TOR ^ C^lfoPo tTOR UWTOr t®WWR 
iSCHJltH TOilf^F JiCfi|*iw TO5ft-WW t^PTOl^? ?IWTO TO®TOTI TO1 OT*T ibsw 
''ilw 3 isesJI'®l {ftw 3 R|ft «8 |H«i < pw nl^s < pw I Hss'Slew ibV^. 'Q ib(rS RtC®T alwla < p*iuo»iH«i 
WHI*H s*fll ^ I 

WWBflft^ •t^t <p«it®*iH'i (International Water Course Convention) : 

^iRjR) (The International Law Association) ib'bfe RTC®T cs.*iPi'(ftt'® wlcmi ^ic^®ic*i 

TOflft^ h^CFIM Htf^R TOC^ taff sRH ^GTI tiffi cvi( 3 |vft fTO TOT 

'=>ilwR'o I Ha^cw «rlR)^^s «(h^lR)<p ^it 5 ? ^f»iH*i ^h 4 lR)<p Hlftl sjs^Ichs 5% 

•<pw , ^If ibis »ik*ia ^.i eriro^iqa ^IsIsH^rola a»«ico»i - R Regies ^ 1 »flt < p«ico»i ,, R , 
«jc<to 'siRs 1 CWR wto fiRlft® HlPi es*le*il tHHt ' a i'U cicHa '=i^fw ^1^1 'fl<p , ®aa > t'otca aia^la 

^SlPff HTO ^Tl ^ CTOI^TOTO^ « ^ftTOTO ftw f^f C^fCR W TO 

Halit's ' B i<C“1fl Hila aja^la abac's Hka I hctwi '°i*d cieHa '®l>t M l HlfaHaks. alt's ta*k*il *ff aw 'ST 
«iaHjt talk's a^ew s.ca I 



i. wh *llRw <M<i«iHrv^f 

*UT’G®fl *t. ^iPr 

*r. fa?m 

$.. *iiRa pH irft ^pr wr c»tw^ B w«rt%i- 

i. «R v l'a^ *ifta«lM R<J»P|'» ^Tt 

ii. wrI'oj'ow *fR®f TflCT 

iii. C3t*faJlfa 

i « ii «. i * iii 

*f. ii « iii i, ii « iii 

Rimi 8 «it^n fcw : 

'Q ijE ■’j^jw dN I 1 J3*wm »il«.n *iobI*i*m^ I ^ln ^Imh 

TRfCiRI ^®T; 4W?f ^liWdw R<j»R'® ^SjR I 

«. *ttR c^K 

«r. -^i% 

<WMPnil»l 

8. ^«ilc« ^-gjwfl <1lRw Rim 

*f. ^Hn 


*f. <WMft*ilH 


WRfl 
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*ftfe , 1 jIg 3 i*i florist f^f3F?Tf <f>w ? 

*f. *tt% tp§'a|h'®^ W'S #t C^WRf? 

’t. G4>M *raG»ra »i^loo *lft e l's ^c's ’ftG^? i 

W. f% "SfW ^ *1^lfi>G<P ewer Sff^t ^fcTf^f Wf ' 3 T^'? >i'a|^'s Tft^3 | 

A. «n^r *ife"Rr ctw ’fife few stfew i ^r’Wfe 

^rt^ *\n ’fp cti^toi^rw ^«rRm « &©% *nfe ffejsv 

"Kin I 

’llRs *?f5'j|*P ^(.*1? 

*f. ^nsf^f^f ' s ttffe cgtu^ c»w?rwiTf c^r? 

*1. 's?fa 5 ll ^II'§*1 tfS?^ ’ill*1C < P ^I'iJlw <PW^ ? ^TMlf ^ I 

^T. ^5»T >llG^ ^ ^fcSf ’Ttf^ f% 4<P$'«lG<l #^3^ <P(.-SI*1 ? 

»|'®|a('® Tit'S | 



^' 8 I« «WJU| 

^ 'Q 'a(Ul«D 'SDDCijRs *ll^lwil C*t^ '031 ' a llC5, ®tlT ^IWJ fl'S’ Sqj^wl*lj I <P|lH, 

'®ca« "sitwi wra? altera Wf i w ^rs^i'o® w, « «'q^|R<pI 

Rot vtffc i wiFt Ws ftwwum «iwiH'» 9 nc op Ri tost anr i « 

fcRIsHs <Pt*l wlsl UTL^, H9 ^Rv= ^jr I ' a (l < Plu, '^l'® 'Q < ?IC6fU Rfet'o I'O'I *ptlt- 

*nR, Put « frpRfa eflf»i<Pi i w^tf^fa cs®s ftor »imi«iw* aro ^Pta TOrc « 'sht 
sh^ltiw, *tt iw t TOW to®T ^1®? i *oifi %ir 'qfsic'eti-' 3 ^ w ^Pta eTO^ ^TRfT CTO^ ?lf^o ^ i 
TO*iW® w crow Rf®w ^ cTO^ f*Rifa TOttw ^Prca froi ^ftw i a 

f*RH? ^c*ii*m*i ariPwUHM Rmwj to?i taft*? bhPmm *tfo i ajirort ^ aroior w 

'0||C e l|6*ll i 

sc®s S’lhh iflOTT < pI^w*i <uHjI ww ‘ S TTSI^ I 

• St.®S 3jjt®i3 (RR^jj sjWJT ^t.vo Hls<q l 

• sit'®*) uRtewis •JlR sjMjI Hiss I 

• w sJ^C«t alc«l®r^!l TO^sl «M»HM 4JNJT 44IW ’llw i 

• TO^ R^l/R^l JjRjfl TOStf <iITO 'iRT <P*ll^P«l <|NJ| ^1W ‘ s TTSI^ I 

• h3)w s® -n^hi < pl-fa>*i sjWJT < psc® | 

• «iM s®t>H, ^lERE, ^.lUcslJ liiro ^M^icscm) *jc*TJ RcjI^H twit's "Hiss l 

• s®i>l v t®fR'o *|j?Jllito *hwj 1 ■‘PliH a Kll'owi1c*J?r c < £H , i <jjMJT ^psoo ‘^tiw I 

• "l5)wi u® ''i+liii ^pct^sots Rtj<H i ila < i l 

• WPTjsITO^ d'ojlR'o ^ls Ul^lTiT dental zjcnler^lti'ol a ^JTslJt S'flt'® I 

• sc® »f1lcss 'ois , il»u'©ls ^piiH, elf«wR (il^sdl^^lcs <uN)l < wic'o | 

• %WH W ®tClT "STMliT ^ItiT «MC'o «H?R | 

W (Blood) 

tdl^lciw s® ^s^sc'is ®il°i sc4s '=1*51^, '«nl«»cs»l^)s "isHt® ® tIs*i 5I ®si®r wl®s* I 

^ *tl^WS CWC^ 3t¥ (t-'b Rbls iJ®' «nc^ (*jl^ws CIMfl C^# 'QBfC'IS 2JHT V%) I ® «|«13l»t) C^'T®) 

shawms W iTO8*i I *c®« HOT J Rc»ilcJjlR‘i »flw c*il^*l1bVs csJlfiR «r1>Sls «JW?T sc®s ?R^n»r i 
Rc»JICJ|1Rh 'aiRltefC'W ^ W 'aiRlRcuiQllRH CTM *1^=T W «lRnerH I 

Rc^iitaiRc'W *m ^ ^c?r i Pkubw 

S® qlsl sl^RcWlJ ^Isi Rwcs 5£'W5fCW ’iRslR’O ^ I 





Si) 


i mm «w|?t w j a$s T r ^ gi^n w#^ i *m mm 

<t<t% m* m% s^tow i me* wl*Sl^®er mm i ®^tcsr mm 3*pr arc <$<t% «*?* 

*rrc®, wc^r u^spt to fir? *m to se% <5*™^ w#fat mn i a^n*m> i i rt wi ^ ^ 
mfa C p f ! ?IBri 3^ v o 9 f^ ?W ^f^f^Tt wl^H 1 ^TC^ J ' I 

r.®ili$ v a 
cg^s 

f&3T : tt.l ^ll^WS HCvSfl iHM*1 

mm ^pit* afsrsif toti mm?® am *o% to, to io% tog mew *jm « ^iw< wf 
^tesr i topi fe’gcPM wr tog ctom, ’itJiPiaivi, 

asjtorcmi, cafe, wrsfcfe^r, c^, 'ancsnife^T ^ into <tof 0 2 , C0 2 , N 2 $®nfa 

w i em w^?ir m*R- 

1. ^!*ipag- ac^TW, 'SWfilMl CgS’Wfl , foUfe ^ViJlfCr I 
Mb'* StElflUT, to® , WlctofKt , f^cs.ibpf'i I! 

•o. cafe-^totw^, qilftfcPK fe^ftsr, caisto ^®nf^r i 

8* jg^ilPr — c*i*h 'SfjlFGiJisM, ’^JigTDf't'i 1 

e, ms *m s% tto^rar tog Wf t 

C^lOTC^S 0 !, ctof^r, RPigR'i Wifn 'SHF C^f I 



<p1«r 

i , %m& b^s wpirt <xgs tog tct to® m i 

fD*J C 1 *!^ 1 ’ 9 f t tl^f <PM M6MS *T'C.S | 


©. VC*F C0 2 fetfelj fepiM J ‘ s lf^5"f <I*H I 

q . mem, to® s^r <mm tog w ?m w i 


t. 'srg-^peg? ^r^rrsrj ara i 


mmm tog itoctji mi i ?^totop?n sj*th® fe wus w- 

1 . tto^o c*^a "ai i®, "af gfr^Pn^ i 



C*1lfcV8 


»ih<ici«s C'llR's s\$<pR<p| 'Q Dial's l tflffs RcnIcjURi *1^ sffaBT 

*fl®T ^rfsr ^r I 4BET Red Blood Cell RBC ^BT I <?nf^o Qf&Kft %Wf^T 

®Wf ^ wp^t «ii^|vwi i 4 csnf^o 'srfw iw *w^ri 

BUfts ^Pt^rsjro faei«M ^?r ^r i 4 ^PfaitBtf >h^P)<n>im s% WuS «iRof»*i«i ^?r 

<flFR«TO*rTC5r^5rK7ri <?nf^ ^sf^ra ^ sftrr m ^ipt i^oPfai *HJ v iitil crtffes 

^<ic>i 'ems ^ R®fjfciwRS)«i ^nr i 'sfijht c^^rSl sn% c*rcsi 
<iM4i| vic'd ^r Mr <iiBfsr ^r^Tf^s WbRmw «nw i BTlf^a ^PW (spleen) cs'^/rs 
^lc<p I nsK’^R^ 3dciil'erc*i ^ ! <rt»T BTlf^s ^Fl^l ^?r i 

RRjjj <i<jc^ifi »jh<icic^ a% ^ ?rc^ cnlfo'© ^Ptaiif ^?ut : vo-cso *tMj t*f3?r 

to : ^o-<\o m-, <j?faw ^ to : 8 .<t -a. a m <*fr to -. 8-<tm\ 

c*ilol *JT5 *1^ R*ih i 



fi>31 : «.$, C»llRvo ^Pfat 
: c®ilR,'» «I'®' < pR < pIsi SWR^I^f ^c®il- 

i . C'IM.'Jl adl^ofo C<PlC<) >>1f5<|Sll^. I 

$,. PwMcw ®t*u R , ^ v lRl»iM ^1^*1 W|^ 'oi^il^'sc^ fi>*|j toI I 

vs. C'llfe.'® ‘VpWlfl R,C»)ICjllR*1 SIC'S*! <T0flil ?wm ’fST'V <HPld fe,C*1C<l ^1^ <PW I 

C^'O <Jv®<pR<p| "^t P|Sc<PNRb 

4*ic«ii ^«ii*icjm toi cfs 

■#Pm ^ i-i<? f^ri femcyiR'i «ro ^nrc*r 4B??r ^bti white 

Blood Cell ^T WBC ^OTI im 4Brsl ^?5T RBC 4*1 w ^1 43t 'SfflpRl^ Wt TO 
'iQ^vo-i w I ^JlTOl^t^pf sdQi^lii ^l<]| s jc<4 Wf ^BT I WlfsRslsl Sflfk C^f ^BT 
' s rc*rr jJc<5*i <p?ic'® *ttBT i c?^5 <pt*)<p|»j{,»]i w Prc-fi to?nt t>°ic'® *ttBr i ci^. ^i^bri m<ii 

^ms ^bt, gjo cfv ^?um ^ i ^h<ito vinfSiiWisi w 8-io ^twm c^s 

**®<pR<p| ^llc < P I »|H<IC1« ^ ^T??tTT TO^I W^Pl^Rr DNA^lC<P I 



8V 




spmm 

^ >ii*dJi3i«n»i wi ^im cfs swm ^tcn «w to 

m- TO OF) ' s uls|l^c°ll > ll^b ihlRiH <TO, (*T) aH^ciM^iS ^T iHl^® I 


(*F) «UWI^Wl<»lWJ : 4 TO^it <^s ^#tTO£TO sife'Giaiervi umiDh « to;i ^UWI^WWI® efv ^Pfat 

^ TWO®} TO- I TO?? Pl**PMN», fjt^r §sJtft Wf *flaT frsfr TO I 

Piwmi^wi w WbRnu^ csfr ^pt i »imi->ii$b <^f&, Imito « ^?to WbR^mRPiS ^ 
Pi ^uiRHlfc *6*? to? <ro, 4$ «uiflJ^4i to to am to *ror to? i 

to cro afro??*? *f»n>i ^toti »imi*ii$b *wi<Mw$d»iPi*i zfam towi 




RfcdJlPN $ePiwlft*i c«c»iiRm 

Hat : vs.8 RR»^ *RiCT?r c$s 

(<D siliwMSiB •. ^itcSTam ^ itMtyp i stt^prt^G' <?$» ■#Rst^?rr WB1 jMiict«i ^rtfffcsr 
R>few> Rh sitoto- i. ftfcajtftrar*. ^efeift 5 ®? « «. mctiPh i 

R'5c5lR ,s i TOflffittcBlRor zfoulu <^R|*| ) '0’H <pcs i ^sRic*ilR ,s i 'o csc*ilRp®i R^’SlR'i «il»<<p fwRR<p 
TO*f f^s^o to? <to toRt artfecuw tot i mmiFw ctoR*i Prs^o tot wt jitoRto 0 ®®% 
wtffc'favo'Wrt cmi 


47TO7F c3$GwB (Platelet) TOI 4«tTO CTOTO, fMlTO '3|TO, W «II^ICsM TO® TOTI 
<toto ^itc^fam ttoto to. JiRcfcijiierM to wr < 3 r 'sn^H%n J *iPr «nw s fi(6fr*ii>i 
tof n 1 «iwc^ to®, ^ e ibfo<pi*jwi *r»fl to tos ^-wt?? ^rotro ctoto % wr 1 
^■ibl^i^wn *1® ^ <?-io f^r 1 ^tR*!® »ii*mto 21% *MfiiPifiifcn w ^'ibRi^R ?m am 
»iwi ^t^TO'TOto^^TO'g c^ttoi 



8b 





far «.<? : 

«r]p&<rts SWT»f a*1W ^5Hs»T (Blood clotting) <PflP 0 Wt I aa*f elk'll a$aift?Pt a! 

ca*ttat ^wsaw *or evti am, w c^icna wiptetet ccro am <im smatStafar 

(Thromboplastin) atW ^ aaWtfai ?k$a alfaf CSH8|1 |Rhw Spite atesakSTI 

Splfta Woliva atfik*W Olrffc- vfeQCHkWHC* WWE 5 ? Ite W W Wa afcm I 
'H'V^mc'Wi 'oia^* cidlfb'i, at gjff Jjals awT WlPW <?Ml l <flfi> ’’f'a Uka bt*j| 15 ^R3T ifla^. 
a*a aka i ^saaa atef& ala's «ffi>*i, <ij <p1cero ^tar ala's RR>^ aMI^Ra 4 aaW 'S J R R)blT*i'i K 

« *Jl«lPwl>l alaa erf^'S atCT I 


: calRa <pR<pI, c^a <pfi<p| (ipjt, wc>]j>(3»^>|fl hc*jj aWVj’jcal r.C'P | 


i. 1 51 5 wrf : W afocaMW cawfl^J C^IW CTW ^Wa 

aQsvi a»wi I c'llR’o <pR<pl 'Q svysa ahl»ra> 4 ■‘Plafb i 

^sc^H ’’iliaa.'i : «re*^sl I»io^o ^scnH tit^s Ri^jj a'kH aR<ta,*i a*ts I 

O. 'iRaVI : C1W* ^W*?T «hMfl C^C*? at^PTfa 5 ^® aiajalfl tIMS fiS^J CaMa’jC'lk'© < R*1 a*CT I 

8.^^ Vi : HlWjlWMal&o a«fj WfyWlW aRaVi <?« I 
tf. fcawl PiuiH : caw. vslc'ta R-^fe aTCui C*fC^r RPr $ 'oMaluil Rm*i aka I 

b. caw afaaw : cacs caMflaii skan aaca viwiai$B « fltec 5 ifo*i cfo ^te ipjTFttat£&tf*fa 
*p*fous aka aw aka i tewiW cfs anftaffc *lia aka cacsa fascaa 

alal'ina* *W?1 a»wi aRc*a c*ka» aRl-j, list «itoa*k < p ajl^.'o l 


V^t-% ft®R t V^T-io^ 






(to 




^ ql'jcw RFo^ SHHIcms "Sjl'olR < p ' 5 lt 5 T— 
i. Mlfcjo JW4R4!- ^ : dfovHfSlflft&lM 8.<t - fr.fr *m I 
- Dwl* : dfo VM^PlffiBlU 8 — fr •TW I 


cs^ <pR<pl: 8000-^0,000 


i. 8o-*ifr% 

ii. $sPiMlfo*i: i— 'fa% 

iii. ci||C'<M$(> : *-io% 

iv. Pic^MSS : ^o-8fr% 

v. o-i% 

*. tocjjlRn 


WBC- 

t£RT »l|c*w “l'S<Wll I 


^ : i8 g/dl 
■*rf%®lT : i*-i8 g/dl 


«. 'or|&!3><p|— i ,fr o ,ooo — 8,00,000 dFs N'lftPlftiSlii I 


i. : itf - 8o mg/dl 

ii. PmN butiSPn : o.<t -i.fr mg/dl 

iii. t^lPic^d*! : o - *oo mg/dl 

iv. : o.* - i mg/dl 

v. jfff 1 f#f (^klcjw ^)- ^NslR^fVsiT: o.'b-'b.o mmol/L 
dl = cbPlPflJW 


fltvffd ® , inc*w vsw'im nUw ct *[R? , vsi w 'smbifo* <n\ ^jr i cwf- 

i* dPHI$Pif»wl : t'llR'o ■’iMRws ^g'l'iln dlo I 

'oulPiPml : c'llR'o ijI'oIRcto ^g'l'iln fec^lcSJlRcMS ij|'©lfa«p 

'SMtllfl $*ihui wnifin 

«. WBwftnl : P(v 5 c*(ll»ml , CJtf, <pc»ifll ( 3 JtC*t Cfl’®' "pPMa ^?CfT ^ I <pR<p|« 

7^j]t «(>8jR<P C<5WJ (to ,ooo— i ,ooo ,ooo 3?T, 'ofct'i >olt<p RSwftfll ^t'S' mm ^PT I 


8. R$CTl®lfc , fclPl'H : C*^8 <pRMfl ^?0t 1j|'!>lR^ > 'swulfl a||«i Hw* ^0,000— OO ,ooo ^T, 




^v®iw fflBwwftdJiPw i Pfcc jjiPmi , -jpk ^vojifit <M « ^ i 

<?. jjcqRiUcfciPR : 4 ’spu^is ^rut <rg? m i 

<3w ^ire» atqipR ^i»r i ^rPhs* *«hiR to *Rfr *mhiR amPR 

v^Rl^S. *jPww S’®*ilPi < plw w® «f^f5 ^hc*i v olc < p c^iRlgh 3 cwIPm wc®i I 

b. : CWjflC* '0(1<3 i te 4 I 4 '=RKjW ^bRxplW ?TC?0T ^MRcTO ^llW W 

*mn 

S. 'iihlPiPml : HjhlPiPml >fl < p^sc*w ^K“I*A8 so®s wl*t I cwlc*( ^13F1® <uf&w w&sw Rt*jlt5jlRc*is 
•ifitaM to toimj^i ^ i tooliRc'W crffcs to^R^i esc® *im, 

VCT C^lt till I <fl CWl'llb ^I^JCWW m$ RfC*1W wlwl ^Cb I TpR *(l'8l ® 

fast stt^ ^jir ^ r torch* tcij Rr 

^^w^cst^sRsn^Bmi wjir mmifflSwii C5jr*if& ^ i « caicfa 

«RT CflRlC* 1 3% VS TjR TOST ^ ^ifchciW 3tw1«f*1 I 'aiMW* CTOfl C^Ptt C*tC5, WT 
^ItWRlW S’ff'^'U'ols *1* <?c»j wlw I 

HO«H 

*PR C^lMl <Plwc v 1 iJl^PW CHG? TO TOf ’JftT C^lMl ^l*C*1 CHG? 3C?J|BM 30?, ^R 'qMJfl 0^ 
Pew ’01 ^[U, »ll^|CWS CHW. 8RR < PWC'3 I viR* WjRfW (R5 P4CW* S'® 'si'U WjRfW MW 
£RR ^FT &53T <u%w TO *iwR'olc*ta I wRwmww wl$w HFoT « 3i)'»l« W 

(WftRewe^ <r c<picii wimi crca ®«oifl w Pitt ^n?r i c^imi c^ic-fl c^cu « 

sj^st S'stiiw hI'oiR^im ^ i 

m & r ^um wr w«( « cwm «nwicnn» ii^r «uiR;^ « 

«ulRJwi wlwHI Pt« l wl^css ■“iwlP'o csltf^T 31^)4 so® 3ewH *?wlc*il ^c«i, 31^1 HJw we'® 
<3^ Rciw wRIwPw* v Mlc&i ^R> ^ ^it wl^tww c3llbc*«i *ile<f R&wl wblw I lf& cw>h 

vj^ 'oulRJwP we*i l SC'S 1 3jja 'sulRJ^P S^jj i wRuWb c3in>*i , ^it wc<® t'oR 

W® 5^} <?CS, esm^f 'a|jifl>W'1 I 'auiRjCBM Vfi^ «|j|R>wP ^TSR VSJ^M ^T vflR*^ QSC'I 
^rtfT, ^R (iw Rciw •mctfl R&wl web, wlw '®ij|R}<iP— ’^ jiRJw'i R&wl w*il -55 1 wosw c^lww c’vwi 
^^^-^ilPGwi R&ilfl VW W ^PTsjiPff ^W^RT I 

b^oo RfOT Wf. ■ijI'o cavils (Karl Land Steiner) Focwilw c^P^pjH ■ulwcwbRcvs ^1W ^?H?r 

<R»to» C3CilRt*H, ■JPR <& 1CTT ^SRJ ^1%^ JTW RIW CJRlCTt ^R <& tCTT 

c^r croi wi Wr ^ ^i?i 3fhpr-PihFr w S^iiJh ^gr, 

ijlicwfl W'scvlw ^ ^seMS '®ulfl>w*i viR* sevss Pwlew (Serum) ^ < RC 5 W 'oulRJwP 







i^rf^T 

n® 331 fic®n ®K“f cttw» CT^I*R*t^JT^t 3 wa sC®<( ’ s JT5t »W 3PT Pii-yo 

^r, fairo to i asw ^r Pwi!c*w tot 3Tfar iwro 3^f*faT «ro 

ftmi caiwi dtfaPiai «ro *n 1 

^ur to ^ «ito3i <auiR>ceMw a ^ b ^twt 3*?n ^11 ^sBnrcff <£$ ^ 

«uiflBcirc«« to crow qm ^ <*&$* *m n 1 im$ 

'SUlFBtoPtt tef§W> tf3T 33IPW "Sjt^ ftsUf | PI ql^PM «^C*tCT A «UlRS»M <TO, 

A, PI ifl^PM 40C9IPI B wulRJCSM sftPF $3 B, PI ifl^PM 3ICff A « B ^531 «ulR>0BM 
W^tt^ABSfT^^lilTO A« B «UlPG«C*« PFTPTtfii$ W ^T, 330TO ^uWJlRjVo 441 
*jti 

*il^ws u®w*lw PI 3flt*is «ulR>w«i 3l«?t«i , 15^> '©Is «i*iyl «ulR>slw 'olfl s® Pralt*) ^l < PCS »If I <nfT> 
^rt», 3ft A «ulR>w»i ^vialJJl ft«qlc»< A ' a ulR>cwc'is ft^3 'qjlR^fo 3faffot \s1^,t*i PI <ul\&* 
W ^PT ^1?f ^J 3£5t I igjojik ql^cw flC®fl $3 A TO ^131 3IW A 'oulR>tw*i 3l*w I 
*331 c<plcil «|j|Rj^f'» 3I<PC<1 3T, *slfl ac® C^TPTt B wulRJwi P^; ft*$ B «ulR>^ Hl^cs I 

fl®sc»i PI «Dtft5# 'olws TOT a N*w1 3T anti-A) p (ftBt 3t anti-B) 4«TC3 «ulfl»cw*i 'S 
'suifl><lft*| (S v |R<J'ojI ftftw 3*ISJ i|H3®rllfc<I atw bldfiJ 3|C3^N TO3?T33t- A, B, AB « O I 


ftlF ABO n®^c3s »H4 »H3*.*®nh©l « ^'ols *H«$ c*Hlt*il *wl I 


UCCT^t 

(fllfca 4 R 4 H 1 


CT «® Pit's 

*hto 

Piflj?fitWsW 

A 

A 

anti-B 

A « AB 

A«0 

B 

B 

anti-A 

B s AB 

B«0 

AB 

A, B 

PFfPTt 

'auiRj^R* 

Pit 

AB 

A, B, AB « 0 

0 

1 

PFtPIf «ijlFGc«f'i 

P^ 

anti-A 

anti-B 

A, B, AB «0 

J 

0 


«Ulft»HW «UMjl!wl»H TO «lilflWl<k* «UUJj5RH TOI ®UlR5cerH 3T «umjtwiOBrH Pltftp 
<pf*tol<i 3l®(*il 3^131 ^&ui 3lc<p I «ulR*!» 3t «iil»jJ5f*i*i S'OTW "4lw* I sit¥ 8^?S *jl^ws sic®fl ‘A* , 
*>% ^ ‘B' t «56 »ll3jMfl ^ ‘AB’ 8to% O ^ I 







SHcss c^cs* ^KT m PiPR> sjlfoi sc® or ’oulR»sw*i c*^, c^i5. '®ulRJsf'k c*Nlc*i at'ouT 

TO* I A^flA 'Sfltf'fow^, « B &»« 'sulflJoirt 

t?l C'PlC'llfbOS ^ <1SC*1S 'aulRJsl® ^IC<P *fl I o W ^C 9 !^ SC® C*JC^5 CS»lc*ll 'oulR>CW*1 

C*J$ c^iwsj ‘W <wim anti-A 'Q anti-B ^S?T 'sulflRt'k I A ^C*BT sc®s «ulRj<if® B ctIR'o 
<PR<PIC<P ^ C^ I B SjjPtST *C$5J «Dtfts^ A wPlHT OTT I 

AB '“i *11 fljFfir s®cs> stale's *ltUJ *ff l <pls*1 ifl c<plc*il 'sulRJsf® c*i$ I O s® 

svwlsil Pros s® ^5T , 8(*y \s1^ ^C*lfl s®c*p «f*iliJ ^iRcs C*W I <p!sH ifl ^j]C 9 l5‘ sc® *)scis 
«ulRRl'& , «ilw I ■‘Pis 1 ® cum. O ^[C^M W 3Is*c®i OT O $C*to s® Pc 1 © ’Uses, R»$ CWsIs ^PTCT 
^Hes 1 s® pc's ’lists I 

yHess 'slR < p| C^Jes* «(ls<i ^HT slc«^ C*I A s® ihol A 's AB s® $05" s® Re® - ’Uses I 

c'®*jP B ?J® ihol B 'Q AB s® ^CHfl sj%cs* s® Pc’® ’lists I AB s® sj%cs* A, B, AB 
« O ^ l>l?jfi> flJPST cscs»lc*il ^JFfiT W C^TSflt *Jt?J I 4 "Pise*! AB W svis , |3)c<p *ifa*ih 
ai5'®l ^*It ^ I ta-v^olw O ^JPfiT W Of C^ Rtf® ’ttWj ^J C<Plc*ll W HSl^ls is<pIs ^?T ^ I 
ui«f*u O ?J® svwlSlcs* ^«f^1*t ihol s*il ^?T I 

Rh : Rh TRf8?I cm^ (Rhesus) 4MUM C®nf^o 

^JlSjn>EHlE'6rH I CiRPT sl* 1 CSS 'q^lcs 4$ «lj|R>C«r» 1 C<P C?RR <Pjfls Rh <PjfBsq ^?T 

iTC® Rh *FjfciT Wljs, ^StWil Rh + (Rh v M'e) ^ TJtWS <TC® Rh ^FlftiT 
Rh (Rh CHPIID'd) I 

Rh ’JjBjp : Rh s®RR<5 Sjl^s sc® Rh + RP|^> s® Rot SN^Is al5)'olfl cic^. c^lwl 5dI^R»«l 

C^lt c*w *ft, a)i)vsls s®sc j i s»*)H Rh + , oijlRJc«fc*w Rh3)'® 'sijIRJsP) ^.cs i 'sulR>si'sc < p 
^Di^Rh^jtei'^n sJthsT <jR ftSrvm Rh + w sW w, ^ ^pr s®sc^ 'aijiRJ Rh ^nter 
steles 'tl'sls c»i|R\s s®<pRs»I Bf*j|iJ C^C<T PtC®' I «« i^^psis ^^IscHs *131 <jft sJ5'ol '°iI<i ^ 

s® SW *ff ■‘Pcs , ^$T $.c°l ^Ics Clcs '©Is sc® «ulRJ Rh <pj(9s *i^> ^cs <ils al5)'»l ^MR^p 

Mte ’tW I 

J WH->1'(Ml ^TtWiT C’Fdl Rh wfim ^ | Rh (Rh C*K*lfi>«) Rh + (Rh 

'iRrfite) Rw ^C*T 'SlC'W SW’T^WR^ Rh + , ^l5*t Rh + I ^ «ist!,ls >h«lC*W 

Rh + *pj(8s^® (rifts im ^ (^tw wr ^itcw w Rh s®sc>i 

Rh (siJlPG^P)) I 

«ij|R> Rh s*j(8s ^Icss s® c^cs* ^^sls *iIsjcn 'JjcHs sc® 3csH s»cs ^c^ls c t nlR'© < pR < p!c < p s»cs I 
wr^TeR^^r w +i'o-*iivo ^ i <n 4)R'© ^i^pc'tq ^oi?f otc? s®^«t www 

*Br erRj>( ojt»t c^NT c*m i 

c«k^$ Rh Raj# «ijiFGsP> 'Ji'^wcA. ^ ftai ftar ^5?1^ ^?r, sw^r c<pic*ii ^ 

et*iils i ass'?) C^Jes 1 ^t ujc'© »j|st -m I '®|5. Rcss ^Ic’l ^?i- 

«pc*is ^OJ" C*WIt wp'8 iW Rh vilBs^i® (^?T Rh + *i«c'ol , Rh“) iHi^ ^Sflt SIS'® I 





tfS 


h. CVICRI W|'»la Rif 'll^lvs'sl (RES; WTjJSRr ^ S«t«sf «rH1*i RfRI 

^ra crori ST^fa i rrrr 1%5 sjfir $tri 1? differ sjTRstfRR ^w> i 

*1 ‘ 3 T 3 0 ^IscRR W ll'al « StftvsTR 3t”f RfR er j*l( RUR Rt RR, CRWOfl O 

Rh crc#» m wt* m 1 

CRRCRT Pt^ Pl^ Pi*fo[ ^ft^] CRRf %R R5?R 3*t RRTC1R W RtR i 


rH-WCR q^vst Rt 'SfRJ R*ft£ Tibi's CRR! Pt®f 'SRJ RtRR CRR ^X'o R® RR^Mms 2f^WR 

Rt® I i3</*pwi ^RTRI^ ^ rP<p mBj 1 ® <pm ftca ^£" 1 W R^hc-ifi Rt'tf ^f%R 

^WtPr effi>r CRTCflR Rt ®T ' i #RR RRR fRC« RR I ®1®tR 'SfRRj^ £Rf% e RtwlR Regs ABO 

« Rli ^ ^R RsJfat ^fJ ^R R3W R^Rt? RlRTtR ^ CR3 '$£& W RfaRtRR ©OTR CRR 1 

^f RTf^ Rt W WHR RtRRWR RTRf 1^1% J9 ffra' I 


4 WlBRT 


srfer cm m wm srr i rtrrcresw 


trm&m rrtr «wr^n smt-?^, *n#, 9m ^t^PiMrtfStor i ^sm r*m w wtri?t ^ 

4r R^EF* Wtt RT CROT PRl# RR7R WHt RRRt$ CRt 5 ? RttR, ^CRT RRtTC R^FtR 
^IC*lH?*it ~^Sf ^C*f1 1 


ftfRfc (Heart) : ^TT& W RWS*K>MM R<sR® ^RRFTCW RM*Jfflftm I ^Pl® RRRRW « 

RRlffT® RlRt ^ RR^HR RIjTR I 

RT'jCTil ^PfSfl? R^f^3 WPf 'RIRfRfrR RRMR^ w*KSf I SPtB Slsf© 

'QRQBT |bicnl 31#& fRtSR fRC^ R^J« RRT^ I 



©^R^lPlflt 

RRlRRfR 
^f%j RRfR 

(Atrium) 
^ J fRRR (Ventricle) 

fR^ R^lPffl' 


fef I a. 4» *? 3 Pl'£ 



c v I1*I < ?|Iv!j*iI»i csI5'o sftFF I S'sii «wra c v ll5 < ? > lI^?il B i <£^M9 ^lc<p, *JT f.sPhbw* 
*T(£ < ?li>c*i s*w I "sjt^C^r *4W ol^rU zfc^li Pitf) ’IIS's I ’gHmw dc^l^ 'iIUg'p <jv||^»c*j '&!•{ *0 
^nr'aiPm ajc«p|& m&n Pprt^ti igj^ 'sites'aiPN *|tft %?r ^ 

fSmi3j^'sii«iiPi«iii <^1^ i ^Pic* 1 ^ snStsr i 

Pi®IC*|-S1 SllfliT 'Q C*lPfa^®T I 'bH ' s )PlC' v W »)^lPisil ^Ib Pljj »i^lPlsl Wilts’ I 

~m Pwuw w * iwmmiR ftif wi mPm *raPr 1*m 

i».l*|J|Pl ^1% i 


il 1 ® 'll Pi SI *||*1JC*I $,*^Phb C 5 !^ G^C^il PfejJ '*C<£**I life's ^JT, 'slc<P *l»)I*j 'qlElP SC®1 1 

dl&lfi ^ <£Rs, feift ’IIS'® i mt’Ts ’teas t<4,lu i ^hPc© c^it^l 4»iifi>*i *?li(,<p »ff i <pg*i «rePrtaw 



fi>3l : «.** <Slf%r Sj^fWt 


«fsA C*iC3£ PI'S;] ' a wl Tj5 1 tNt-SMW?r ^T; 4W3 '“IHt *rsA «ulcUllsl'S 5 I 
^C®! I 4’Jc®ll ^SPT ’‘IWt-SPtKRT Po® 3S?T 'oncHw ^jll's^ <!<pP|<p eflR^lsi Cfa I 'M'slw *T 5 lf'f,5! <! 5pH& 
^ ^ (?R sjn «r*i% ^ ^sPr& c^ wf w 

’’llsplp's ^ I 'sW <l»|Pl <pl4 , l ^5l^-«i9il^\!} jq>® ^.sFWj C'ilCT* Po'STlE’T I 

fait 

C*PT^ fl'®*llPls5 ' S TWTC S T 7 TT*n?T c l^ ■91^‘i '&l$—' a l •silk's si® cic^s 

Pl1\o jj '5TB51' c«l W ^iPlOb TOST %?T '5(1^, 'slew Plat at®T I 

Hhc»lhllsl ^TfOT PHlIS 'oifac'Bf'1 ^ ^.iPlCTb 

PlMJ «llG^ I Rfllsi 2Jtfl?T ^*)I*IS »IC'S| «fi> «CS ’IIS'S ^C®TQ JJlSl#! Wf 
« 'S <5\3 | Plsli) ^’lll^^l <?ll^»ls ftaf ftti) $1>® ^Iw Slw 
ztalR's "^JT l 





<tb 


f»lRl'0 W *RST t^RTT ^ ^CST I ^o^IM I^RJT to «I^T I Wttof C«K^ ^ 


£<Pp|<P etll®i<p| : *hPi 'Q 1*1^ *RPlT*to '=l<lftj,'S C<P<1«1 , ®slRR^' ^CwIc^Pl^rsT ftc*l ^lf^® (7T ^W 

^#r *6rMc<f>si «ife*, c^tj^rn^ ft5to wtto 1 fcpfa* witotw w « <Hsk>isi 

w i^R after w <af^i, ^ t»n , M»i^ai4ii^\b , c^t «w< ^vojiPki ^ i 



^fw s «ii»j?if ^ wc'iR, *wf*i, f%t 'q «riRi<pr to «tf^o i 

«lR*ll»4 « J|5#S *T s rf^r « 1*RR 'SJT^JC^ W ?R<W1 <K*1 I ^08><gvs 

TO*IHM> Plt^H (systole) 4<l°s ^©8^fs 3Ww wmfcto (diastole) RW I iBijrqj, 'sitor 

Pic^h ^?r, Pi'nfi ^Rlc^h «i<itj,lfi 5(1^ i w P i^t 9 ! Rfl*- 

i. w Mjitii^M ^R^i?r «rn^ wpi co 2 ^ m ^ ^tto to 
«iRic‘n'5n^7f ^ <£*i<£*i c«f^ o 2 w ^thc^hlPi f*Rt tor «iPic r »i *5^ i 



mjM 'siPhi 
<iN «if«pi 

wHt^RT 

■^fsrl^FRr 


f^3f : vs .io ^SPlffSsT «W«^I 1 







^5|#5, 'Olfacvra frc*5l«1 33T I Wf WR '^pFl <?fc$ CO 2 
rtw 02 ^^ w^fr*rc?i «iioti w f^praw 

^pr^r*^! 

«. fr'nflqi) jq'S'^f C»p]C«1l 33T, ^#i, fr®KiJ frc^h ^r 1 

'fl'»lw v l4l*M J C i * J frfc^h 'Q \!al?jlC'^lc 0 151 '5Jt*UC») *rl^C<W C1W. S'® Vi I 

(fl ^pet mv fr«iii w (O 2 ^ ^) wrafr 'flrc’i f*Pi?r CO 2 ^ w 

^ajPic'o 2fc^*i"^csri ^Profr frfrsi croft's Hffl «pifr%?r frfr;| e?hc<p ^frwi 9 ft©' ^ 

'<miwhw ’jRJtnj g ?mm ^or 1 ^m 9 !^ ^pi^% *r^ cttm C0 2 ^ w ^p^%r 

«fi*iw aiwr 1 ^>i*f >1 a iot w 'fifteen sw to 9m to ^pt «iPi<fn 1 

*ilaT prs w wiw csfc^ ^rt*r \5it-'5R^ ^ to (^o to) Wistf, 9m g 's^m 9m t* 

'3|frc,* v T fr*«5 '«>llc J 1 I , ®ll w f <JMIS *JC'®1 frfri '®|C®1 <3 ^(.'•1 ^T^f&vs V*l -'lIsICIM. TO ■ / l 5 ^l a 1'l <U>|fl 1 


%l C0 2 ' s m9m | C0 2 v «H«lPhi C0 2 v 5#F f 1 C0 2 v *Plft 

— ^ —> 1 —> 


CO, 


R5^j c^W 


0 2 




02 ^roT^esr 


<- 


<- 


<0 2 ^N^fr-n ^2 


CO 2 


W 


CO 2 


^0 2 
0 2 


m mm w 1 ■fluids *itt w iir wr 1%«ar ^r*r ^tst ^tl^s ^jr 1 
^iw tot 1 <sft ■snwr *tfter to 

J^qlf^VS <PW | 

^f£-Rr& m ^p*m <£m$ iBff&®T 9m 1 j^wm wltiilcerPi^ (myogenic) m$m c^fwt 
^Hsff ^5t ^.ic^R freer e*rfw 'Q <pc?r 1 ^■~ y hi*i i^fr^S 

^ ^l?! ^I^Ib'S xii>*(|«i ^t»rR5e<P <pll'^f)l<P "53^ ^c®1 I ^sfri^ '0(fr r *1 'Q fr^lCfl <5ISI<5I<1 ^RC<Plt>»1 tSW, zl^lscHs 

g srrotfT wr w <ym$ cs^ ?tf^W ?nwi w 

i. «ifre»w 'tolulc-^h : <n > 1 ^ 'oiPbi 'jfi? JdailR's 1 Wf cic^si ^ g <rN «ifrcr»! adcs*l <p«i l 


<p^|-br, R'Sel'1- sS'ST- i o'ST 





'g.wcm ■q'o sHI 


<tV 





qPlcw ftpfcH vw iw f*l B K?r caH^'^jri 


». 



ffrifl : VS.i^ <p|I3j*||<P '53 s — *Sf 


«lPlP*W WIH 

PWUM SWf 


Pnom : Pm iw’jjf ' a mjJ* 3?r i <a ^nnr 5i$<pi»iPb « 
w c*n^t «Mtc*Fi Pwtiw w 

aw*r c*r ‘*ifa’ 



■fSaf : \S.i« 3 >|RmjIn» 99 - *f 



8. IVlMIfl 3f v lfJ$ IVlCflfl I <3 

4*IM<p|fl <Mlfi> < p| <K.*'*m J i»ifi Cf Rslii 'Icnfi tt ^©lc<p ‘^BIT <ic®i I 


Pwwifl W 5 ! 


f53f : V5.b8 <PlI'&fll < P W- t 

tCtf- 

pFlCilS PlC^h = tit 
Rpicfifi ^liilc^h = wit 

fWm vs ^ m o.v i 

^ af% fco-ioo tit t?r i tm i «uxich«i ttret 

tffer «sft c»fHt trn ®tri^ ^w?f tm fa* c^nwt^ wraw 

<iPicfi W c^cHlwic'fir tE*m <?*tt 31® ^ji> tffats ^|C'©« <P<lRrC'S 3,1 w hl«1 

^ 5 ^ *arc* tm tw i c^iwic’fa ^joctj ct t’t ciw ^nr, tiTtoi®* tpr i 

^ w hi«i tf tfl>-Ri>c<p tt*r 3F® RPicC rIcvosi <p<iRrcvs W tf, ^©ft* 31®Pf <i®il tf i 

*im»i«tb wm *N% 

(srt^ Rio's*! <p<iR(C'© ^icvs#i cw 'oHfwi , wm « vo^R fat fat ^H-ni 3% RfaS 

wtittsm *m Tim i tires %s *njpr 4 »w»im ft® tct tire tre ^fa$s fa*, 

wi twre «Mifii4i tret *flgPBr fa* i 4*1* 4* ftfafc -spom ^r fas ^it sre tret 

c$iRiih *hR ** tit *J*^J* I 451^ 3ht CSi> ST Shcsfi ^lf% l 3l®ws» tfSST 7 ffalfH'»l(.<! ilR SCS l 
fafre StSt ^Stm 3ltt*ftfl>-fai>S ^mR*? 3fa- 
3T'$S?W : 3f^ ftfab vJso-ioo SIS 
fajCSS : 3f* RRu? boo-i8o tiff I 




fi^T : V3.i<? Slt^ GSST 




bo 


4aPfw aiaa at *itbat c’tcn atct ^■"‘Tmh c^Nt caw arca aaat a?4 TO caw afl> 
cania craft aait caw atar i cawical ataiaa airicaa aiawa af% a% RRcB a^raia apa ^st c^it 
ala - SHws a^at «iyilw -qj-qtO Rea I aR «rca aht*ra aR c^Hw aa I *iiai«H'® 'ihc-^w ftR aa- 
af?tefa aarca, alacb caw, ^sa caw, wit aw, ^ra aw i aiawa afblRa* af% awt a% f^iPict? 'bo 

ioo ala i ^ >|R> 3% RRtiJ ioo— 'fls' , °iR < p aa ^a b aa* («iw>' 0 ‘i'oi) aaat aiaatw® 3fta 

<p|4<p|R'®ls s»tatH I <plc,s*i^lai> 'oM ^P*w «f*ij aHc^w >|R> zlfa RRcli io sis nIc,® I aHtTO af'k ^ 

q® , ^ aaa at ,3 iPhjR'» ^sit'o ca a'^Pte®a aaatt ^tca i 3Fi RRcC atawa bo— ^ <p*< 

fl.c'o aiw gtTO "at «rRjc,^w ^»taH I 

^mR4*hm TOfta* $w«wt, im, aroa Rw •weti'owa atawa aR cac? ata i 4 aiaca* 
aR arfifr awb ^5T ^twtR-p whc® aca i ^iwi w?iii5 ^Fujta 3a ^i<pic°i ahcaa aR bo ^ 
4H aC® atta I 'flTOjftWbTOiRpqawaCal 

a^RcSa -tc^ich b aataca* wr ^Rw caw w aaRa w to aaia4iw aaR aifka ca atfsia 
aa, ^®tw w aw i t»i$ aaw TOiaaro aaRa *wtaw$ fm i w ^*Rwa 
4l<4iRv®i, aaRa aiffcaa ftN»w aw aa^ « aRaicaa w a^aPRi (5 hc>bi*i aaala 
aaRw ca ata atw, m* RwftPi* wn bWipfcR wja ca ata atw, to* bHiipfciR* 

a®i>H ac*i I tj)sj|Rs> s®&H Hlai bcw iio— i8o I»iRI»iiJIsi 

(mm Hg) ’ttM belts bo— bo ftftf»i&ls (mm Hg) I TiNslR^ a^uMca 1 i^o/Vo 

5«D 

mi>mw bi®tR T3\m ^wcgh-h aw i ^-ifa « -jipw ^iwiR« ’sr^rt aawa w 

R^'lR'o ^hla «Hc<i 'a<a^l'i toc,'® aic*P, >®w '®1c < ? a®t>M at ^l5, v ilaci>*(H'i ac®T l flC'sa *iR a^r 
ar^^t Kai ^Piofea « awwi^c^ aaRa arairaa^ 

3aiaa*tta aaR atcu c^iwi sjfea Pic^iRa 1 a®t>M <iR aa ibo RRR^is aiaasvarasta caPr <fla^ 
bWc>GiR4 aa aaa b<? PiRR'Gia aia a«w ar ^®ia caPr atw, ^ca ^ a^m to aar anri 
(soQiBtHi, fSst, Ra^t, PuaiD^bi at caacar aw aR wm aiaR^bita PPR ftarar 'aRxsa 
a^ca, ^a '®ic<p ^’iiaco'H'i aai area at w cottar bajaas stanza - aa at i 

aJ^aiac&aaa' abata 3^'® a*ia*t ^lars wtar ataPr i ^sca hi3)R<p bwa, caaa^a a51a, , °iR>R® 
aa*t amt, atftR^ afajfa, biatcaflSa, « ataPw sff®, w c4lcac>5acaa 'alRaa - 
aj%wa ataj 4 cawa «iiawi wror caPr i at^aia^Ha caRtwa caaa erfor®! caat f^® atia ^®ia 
acar acac^- anaiai^Pia, ^iPw> a^& ^ca atbat, aft? , a]fBia r b c<p^R5a , ^cto a*Pwa^t 4 ca 
aTbaT,^i%aajia^® a^Ri R»j a®i>H ^ a®oic*ta ac'®t *ji«i'®ia > aa i ^ca «®&h aca^ 4ca c*t^r 
atataaa'a^Rat aa i 



dl'soiK toIs fad d('ss*ts l^ww Pij|PiR^> »i'o^'8l»j*i^> '5 v tl?j*Jc o i1 v tMc*ifl iBR^IR 

RteRTRiR : 

i . u»iiiitRfl>»i rR RTcr* t®T PhwOT RTRt i 
ciCRfl 'tJBf'1 Rt <Pfll I 

o. &R^v» RiRjRRfR^Rt i cw- ft, rnr, ^ 'G RiftR RtOT, fiMfc w 5 t w <^1 <wi 1 
8. ^RRRMSlR'tR'ST I 

(t. RfaltHs «ifoR'® RftJ sfc*t OTW ftR® RM I 
fc. RRJRH 4R*. C* IC4 1^«T® RtRsf I 

S. Pulido qUiN RSRT I 
v. H-v R*CT fit'll 1 

fe. diPw t>M»us 'S 1 

io. Rldcflfl dcR 'oifoR® RR*t SlRR CRCT ftR© RTRR I 
RR^cto Riii^W ^csi efR*i ’if^mr^sr 1 

Rfl> : irPicsr - w hi«i sirir Ss'lh'i ^c*i rt sirir »iR<p rot 'ifalft's rt ^c*i '®1c < ? 
'ancdR RT ^|T> I 

^|t> «u|fa» s ^iFlrtrt) <ksH|R RRft C^TOTt ^IROT ROT RCR c»fc"i ^.ic’lfa R^ ^wi Rmj CR 

WW ^jRi RR 'sIm > r|E '°(jl't)l < p <ic®i I 

Rfl? C^Pl<W : ^l^t*i 'SRRT c®RS^*i 'SRRt $'»«« -wpto'i ^*toI otH RI'sjiIcr* Rift c^ffteR 

ROT I 

ECG 1 RiPlc^fe -w h v t , 1 ROT ^R*T RRjjj OTfl^OTR CRpf OTtR* CR ^R'Jjf^R* 3R|R ^R> RR ^T 

ROTR RTRJOT SttR' ^Hw ftPlsOT "RRt RR I CR$ OTRfi>3|§ RR ECG (Electro cardiograph) I CR ROTR 
RtRfCTT ^ROTPlR faiMOTfa RRT «1c^> Electro cardiogram ROT I 

CRHOTOTriOT RROTRRffft*TC 3 JRRRftRtftft& ifliT s|^ I Rl^CRR 2ltR StOTJR* 

COTR « ItyjJW C<PlOTt>Sd®l RtOTri R^'Q RRW 'OR’lftRT't CRftl CR>lOTyft*R ’RRJtRT C^R RRfttfR RtOT 
R let's Rt.il ao® CJJOTRRlRR^ftOTOTRWR^CR I Cffi, 'Q C3lfl>OTR CRMW Rl^OTTOTlf^RROT I ^iRRtOTR 
'Q^IR Ri% RfOT ^II^OTlCiinjH TJ TFW- RR^ Rf^ RRcsitOTlRR (High Density Lipoprotein-HDL) 
W f^ RR^RPt$ *il^«ll«ilfi>i (Low Density Lipoprotein- LDL) I R^R LDL <4R RRrIOTR ^f^R 
RtOT C^lOTt^OTfl 'StltolR ROT^ I REff LDL *flR RRRl*t CR f 5 ! RlR*t RftOTR WRT I RCT 
HDL 4R RRrM CRR RW RfkRR WRJ I RGJ CR'lOTP^RR >5R H1«|R<P RRrH ioo- ^oo 

mg/dl I AC'S C^tOTOTlROTR «llR<l*J C?ItOTR ' a lHw»1 Rl^plR I r|s» 1R^ R13JT cHw AC'S CRStOTPfelR CRpf 
ROT S'®'ll®Ds ^SSfllftOTR ’ll Oil CRSlOTOTSilR 'S RSJlRRmTR WRT RCR R® 'll^l *|RRR J 1'( 1 ^lb'o R?f | <PC°1 RRRr 
aiftajR WrTW R*OT R1R RCR RlR- 4 ^RjOTf RrRr R51Rrj Rt arteriosclerosis ROT I 

«iit»iR«wR«iPiR ^r « rrRr atftar R«f5R otrt riot i r^Pmiuiji R'fSR ta rj wTrot 





VKtS C^CTiW!lalaatatsi1$aa I yiPlc&s *PCflHl1ii S'®*ilPia > to a® «ial1> 'olw *?caHlP tdculPia sc*i 
ma^. *jRjc<mi sj«iIPic's jf$ ^Hc«i , olc < ? S|ct|lPi*i ac®i l mo® ml^l® ail^a abo® aica I 

aw wloifr'Wi caflS C*tOT LDL ma caop <<l« 'ata HDL ma MQnH <<l« I LDL <150 mg/dl 
m ^5tW fettflUM Wsat ^M“IJ^ I 

^rniiw «ic«ii uNiatewr 

mat staa 'aajta caw csfcnf^ mj aana waj ^laida aami'sr^ ^aa ataj ma*. illdw aw ataia waj 
artata « fana steam i ^aa ataj sta*t a*at caaa ^ waPr ataj sta*t <ua*#laa siafit aaeaa 
w’jPl ^sjla «to? c®M> 3 <wte 'aiMiJ^ i 'biw^ ^nc*1 cm caia ac® atea i ^seaafWataiaja^r ^ 
^l*q*i statPf a*ea fJta atat ata I c»pjc®il 

i . orc^fi 5to'®| *9 ^n»t myilcs ^®fl* <TNt ' a il'N“ti'S* l c'iM.'fl ^w*i ^P<J cHw ^■iPWj ^"l 

aja ‘ 9 IC& I 

*. snf*ter « catftn PiPr® ataia ateat i 

o. n^at, PlPS" « eH'olii ateata Hl<J»iH PhhjhM aNo® m I ata*-aaPf « ^IH^s caPt caw 
mi Sfaet c®®T Sta*t ^ssn I »il»||q<? »<l«$i 05*1 aw wlt*iwm»Ki afiUH ^aia ma^W 
^hls da*t'sli3J*i <?cs I »jK oo^cra ^,icslc?ls dwH m «r*u ca“f <p»j aits* I 

8. 1$5iPk « aPw w& ai$at *taa atear at 'atea; ^®t 'siaPaRS's atat Sffcai m at«aia w& 
<#an Piaae* la steam ^i a^a, c$$a, f&tJif^in Pi m « 'aajtai m Ptaftrs cm 
^awic*t 'oiia 1 !* a)oaia aaMat 'acaa 1 m atw i 

m^rai®T 7 if^’e nRif*r© HR»iic*t sw dta^^f^csima^far® 

^f$a# 'iRRtJ^ mistFff, Piaf^s aim mw tftr # #taaam aaa wt ^atcar, 
Paata's aaata caw 1^a^vii^c*i ^icai't'eS^a^biacac^a^tafoaraiai 

VblUl«l^»1 ^t^JT GJW 

'biaiwHla <w stata Pai4*rP'® catai macaco ac^ awiwa ymtfa atair ml vo-i^o 
Pr.sjT/osP.Pf i aw aPr m at3jT cac^ ata ^®taca ^tw wfaTcaf^a caPfBta at aapia apt i m catca aw 
Sjwtwa aftaH^WajShstea caos ata i ystoicalUa chalet at »wta^ cafta^aaatTstatcai^rsaacaa 
a®aia cate*1a 'oaa acaw^tca ststa l^sia a*ca i ^statcaf^ea aw "t^ala aftata caf“t ata*ta mfr? cacaa 
'sfwta, caaa ^aPr&, cm ^sa% areitw anew atat ^ a*cai caat c«tca ^icflicalUa 
ca#wa ^IcsHiR a?oata sta*t^®t caf*t atw i mw^aPt®w'^5 5 Ta s cacaama^cai^tc^ta r aca 
atatatai matst ^tfatft ^tatcaf^a caw w m cws ata ma^ ma caw w m at ^i^aiacBan 
aai fcta w m ^caMira ^a*»H i ^Btatca^a cai%aa aw aa^aia atat ^I<Pih 'aPraf^s' 

aia*w a*catal1?t ^roitea 'alapte a^ala aataat , fla^ caPt i 



C*M WlM 

C*T PI C^lwl »WCiJ *mte ^C® 'ltd' I 3tiT C?jf*fij C*llM>d ^piltw- 

i. ^JlCTfl? Wl, PPR-'JJt-'^t w faW; '8t1®i)aM \b|*!lM[D>1 'Slim I 

*. ■^rtwsr g«ft <aPr cwpr i 

\s. <ul«h "I1«i)1fli» ^tlscjmi caHcil I 

8. *Jtol Bfl'Sl?! «^r cwr^cri 

i. n n sigH^sut, Rc*ii ^C3T ’site®' mi 3gH^8?n i 
*. '^c^rl’Wfir^ii’iTi 

\s. c^^T^tf *tmt -iiSlGto *34 *t®i «ii«i ^st i 

8. ^TC^G G^T^W^TfGflT ^^fori 

a. iInIu ’'iRcIci jplfe g *i4"i'®l mu <mI i 

4>. ^pr^ataTn^mi 

v. HSlcsa c<?MIg ■*pc'©a ^ci, ciRc* "fit'll I 

^mic^cs^w 

GialcafiJi c«Nc<? iftca aHe© *flOTJiT «mNu I 'alalcifiii CSIfFlfl ^1 G35 PR 5 T a»aciG cal^lci* 
^tT flUflH <MC® ?$\ Mr® «tftl <U1H) ^t <J1^C5f GRjJf C5W 5 ? ^QTQ «l«lcifi>1 PlfltiH w ^mr ^1 
cal^lci 1 *sj *i*i ^luqsj Pc'© ^Jt '©Is aihEla i> lR.it ■'■jJaM < ?w <sw. ^Ilcua slat sc® g stejlw 
iiic® c^^m\ 

fclulwfift Pwl 

'ut*ilcif5 a i SPft 5 ^ faisjlca fiwqH W m | *Wf, ^ff^J fiw?M , G^T cm g stlii ^Sl®n I 

■*. «tm faraff : csifr ^ TO5 G«H *n®tfap ^ 3 g*t ^mss 

'oiyilSl C*fc® I «Wjlcafi!i cal^lcia ^5 g f*tR> ^ItGUl ^T I '©Icia 
^tlGUT ^JT czHfi»n^*f (% <TOS?I iflilb, TJl’t^, '#fliJ, l^f, tft ^t 

'STfW ^ajift) Til® C3®*fl?r ^si I 

<T. G^r C5R5T : ®mtC^T Glttot ^ f^lWt G C^IPT WC® CTOI 

cat’ll cia 4 tjITj f^ftnr •qHla^'olci ‘ p tt»H <wjci GTf*t fiaacH (flOT ’HIT I li^a cal^lcia 

(W 5.*iJip\i ^ic^r^Hcia ifl^la l 

*t. ^lai ■jwtil : *Jwl"il '©lalcsTSi cal’fla ^ln s»llS I '©lc < p RcHa i®fa Re's ^ca Rica— 

i. PmRi® g ■‘iRwjiiwi ^r^Hi?r c’k® ^ i 
Plllfipa G *lRi|1 t 1W©l ^nt\© w i 
«. Pmt*r« stgR 'iSl’fi ^<pila , i1* l [W«iWc®'^i 



®8 




8 . ^c«q I 


i. et^lu Alt'll C«l»hlwi < i l®T ? 

<F. c^o^#t^r 
*t. c^s^w 

' srf 3 qc « r , 1 ^\$ < PM - 

^t. *wPi 's v ii«ic s JHif^ %r 




*r. ^f|s^r 
°lPl<pl 

*r. ffi?rr « %r 

■f 5 i?rr « 


ftuxi ^c^lt 9 tfl 5 ' ® ® 8 -R zlc^fl S’es'ffl'Q : 

'oiI®c<i<p M^l 3,c® "sjlf^R 55 !®? wm *W ’III® '3^TG*iI*i ^c® I ®W ^*^?T "53T I <pc®i 

2dwl®r*i I n^f v l5) , H ^l®lt ^®i*i '®ill»i si 1 ® Ptc® v ll*i < i I 


A 

tAB 

8 . SVilll C^t«T < 1 F tl 11 ^ C 1 $,? 
*■ 0 2 
«• Cl 2 


*. B 
O 

*. co 2 
*• n 2 


^H^ 4 ! S|^ 


i. Rtm ffcifl f®*lf& C*P*t • 




frar- B 


m 

.# 8 ) 


fsat- c 


fof“l<pl erlPi^l s*ic® ? 
sf. aihscic*. t&oflfi B Ii>R?® c<p1g<w '^I»i < pI <uNJt^sn 
^ T . te?r A 'Q C c ^ ler^p ^ T ® ^cm ^lw R ^- Rcd ^ H ”^ I 



sif<H io'Jf CSlPta I ciwfi '“iPtoiii] I silfa'i •l’p 'aitata ww 

, *p'8 ^Rj ^c*i ^q»ic'© c'lfi) $.c<^, &l^l TO, *i1 nHj v lRe|c i J 9 > l r, 'o 'Q "^gt v lv»c^ I 
‘PldC't «q|R*c«W '°ll<wl vbtolcflfl “talH'J ^*T I 'sl'Sflfl »il«5 C*fCT 

ej'ti c^c*T'5®n?r SHorl P?c«i*i i 

T. 5W&H «Plw» ^C"l? 

Pic^vlPto u\®i>H ^ a it'o ^1" c^NIfi ? 

’t. slfotis «il<jql 'ft wM ^mwi?'<uNjI to I 

^r. ystvffM ?fa^slR , c»w «i!<nIc < p GRf ^jWrf^ri 




2W¥3Tc*t?r^ ! l%'5?r i 

%r R>r m i «ta v to c^lf& ^ir ’far ^R% 'lie, ^sm vm^s c ^jitJi yfD i 

Stalled ^1^1 1 ^ JWiWlW 2WTT '5(lft$'S ^HlT Rffc»j 

erl^etlfo ^R> I ^R^la Ss’lRw ^b»ii2HIV9 ac*l 'srfwajfo I 'Sffa fea 'aifaajfe S*1C'S 

C^HIHT »i i imhi ^icw>1 t<p|c*il efkaa ^fsjsJ ’t’jjwHci ’iRa's-i , Tt ^R> ^GT *^T ca>lc*il erlasierll's l 

*d^pi fl^ls ^)a l ^^jwi ^)a*i »y^n> C < ?1 ? J C^tC^ I Nl^caa '§)^*1 4 ?IC B 1 sWw <P\ ^hca* 

^fircffoa c$f? qtrt $*t%o ^in #i^*wle*M «s$ "IGWmh 4^fl> <m 

<W*»lP<*f J Pl*l I 4lU>lft*WlW m-MWCS. « *lHPw ^ I ^PBIT 4 WtGT «rlc<W§^ 9 lfe 
^1'olw nc 5«, Nl^caa sasaR^a>lc,®i taRa* 'Q ahPia* Hl3s^'i , jc o il a^Mta atu ^t ^ilwl&'il a»aa l 

• miNJT ■'HM I 

• aas^ifaaHOT "IlSlfito ’’ifiia'sc'ts a»bH ajMJT a>ac® ’Usa I 

• »ihPh» « ^1 baffle mI3^£w Rmw ^fNlwilwta SMln <ft4 <ww *tlirc i 

• aas»iflaa»lOT 2aRa> « ahPia 1 ultya^Ha (^"H^INJT^flEs *1I?R l 

• ^TT^B‘1^1^1'1 RalM, i£f?T 2f®fa Rcja't <MW J> M^ I 

• cG 3 ^ fi>5a caRa »m\ ■’JJWT "Paw "niaa I 

• to f¥Wl t*H* 1 4JNJ1 -Wt'o I 

• ^flat^a ^1% (fj^. «r)a«Ht'8 RWaa WtT^jRjT aW'O I 

• ^R^lc® * 1^*1 d«flR>a ^'s’lRjfl ^la^ll ajW < wic'8 ,y llaa i 

extern alto 'spffi 1*p$ w$ to c’Pitw ^tow to *ic®- ^r i *m>R *frts ^ejgo m, 
c^lc^i Re's &|jj I Pl^HJ %CS" ^ks ^5" ^ l c'® *^lcs» l %> nh ,, i l ^TWRH^ ^nc^wi 

^^^f 5 t^c^ror^pr^ito 

^ito^ri ^*r w w^i?i ^ <srfb crore^fto# tom ^>it ^*n 

^Ist'is ^TOIW I ’ t T*f C^t < ? SPrl ^?PT ’i^B R>c*llaa i lc*ia I *fl 

>n»iaa>lt"i aha* 'Q alPWta *l51a *il31s "iSlca v iR t 1'4 ^Qala zjR*al ^ ^?T I ■ol^ls i l>o 

c»jcacia frai w«icia csor ^tt*t ^ ^ i cws aas>nF^a*h ^ ^ c^tw C'ss ^sr 

aiic^w "*ic*U I c^c<ncia C’fwi ^ga aa^ ' 9 1c , ta I a'lcal apical C’fwi ct>ca 



’lEJ'Q ^¥o->lt*^ < Ph ^ ^Gv© ‘ s tTCS‘ I ^TS^lfa^h <lhjl<ml *6 G<ilwlG1«l ' 5 WJ^'®1 I 

■^?rgjipk|<piceifi ’i9^'s«i»jc G ii?i "51^*0" Gife,^ st?t^r ’it®' i ^ *ifsi<ivs«'i ot^Ig'r 

g^wi m c*r < picfii &®ic^ i 





ffeg : 8.i Rests *iS^8c*w firor onsrar •^ic&'si ffcai : s.^^rs^ifa^iCT jjs ®rf ^ 'qzs 


^ C$lt¥ <ihj<ph ’tf*® c^c«ic»icfisil fits' GS*f fttS GSt® 'Qtfr I fs 5 f : W8' J iR i q<plt e i*i CSt® 'S^l 
v =NC»i<P^>l «||' 9 p : H<P | ^f<5, 5^0 "RT 5,C x ® 5||c<p G^G°1G»<tflSl, v 8 «r* 1'8 CS“t <||vaC'S «!||G<P I <15,3 SilG^ISI *ltS fvs*'l 
C^ltS* 1>1S <1^ StS G»JGiJ 'S G^tlS '“ifkfl «llG*ll *lMlfI < P»J ’iQs'ai , °iIc j i I 

wset t# r ssftis cs*f <#<Fstss w ^r i ^©ts tot st®r < #^©s 

3.GCQ, flf’ll'© ST ^*|tll<J I <4S 'Q’lS '©IGISI c<plc*ii 'f'BH'l 3||G<P *Tf I 4 ^Ml 31?) 5, X H>G'S ’IttS <4S?, <4fi> 
'^l'»IRI<p ^b*11 1 

c^pt^ ,!> rf^®^T <^rr <^T?r, c^t?^T 1%^r 'srHfw < #^r 

vs. <#^ 0 ^ 


i. *19^ 

(*P) Jf© ^tS V8^T 
K) g® vsw^r 
(*D *151 M ^l 

fs) *if Itss ifa w sir 

(«) GS^ItlS i®/i <\ SSS gf1®-C^F 'S&T 

(5) *lfiltSS fs^f w*f tfSffi’ ’WtSf 

(5) G^G^GISI ^3Sl vQ ^ Olf^f ^STfl 






(«f) C^PIPM 

(^0 ^ 'Q 4h 'B'Q®T ^w) «it 

(tfl*) cNwcifl n|Pi^ ^^ewi 

(5) t*jctjtisi ^Nb c*jIiJI ^Q?It 

fa*) «it*ufl, PcH < i'o Pi^UwrtMs »jc*ik<il*i, g 'oit»ilshl ’It'Qtils 'Slaj ^o?Jt 
(«0 'flflM*t W wm £R*W 


fa) C5FT * c»i«icifl TOT »i"1c<fa ■ftTOT ^FJ> ^9?It 
fa) falH'a Pic®1fl sfo 'oil-q»4‘i ^f*& ^e?ft 
(«) CTiTg^J, PWH PfstlMClJil Slfa ^1^*1 ^GTTT 
(5 ) whPm* ‘ s rtnr i ^^!9?it 

fa) wsfa *ui i 

®. 'qlMWI'S 


fa*) TO5t 'S)lM*l w 

(*0 PTPT «iwi «ihM (fl RqufiJ Rfc;j »ihjc»j sifo&i C5^5t ^at 

fa) sfc®j^ Rqcii Piwn ^roln'o sdp>&l ^flls cs^ 5T 

(«) *$8»ll*Pl<P G SH^^QTTf I 

^Har (Activity Sheet) 

: PlCb*l **lb (m<P<? <p|er) 





*ilS)13<p hQ^»i (cHwcm) 

(c^otcih) 

JjHPl 4 ? 9 lQ‘5'S*1 (®'5PRl) 




c^cii c*JCiic*m J J— <^csw «W8*iRq<pH ^c*i l <fl C^PT C*IPlPfjT *ll5)lita g 

*iHPm* '®fpW v ||ifa'8'i *?T I '®c^ «il < q^)'S?[t, t(jR, ^lu sfafafl 'Q '®ls'®CHis ^IscH 
tiW ®fc*ni *wiibI ’ilcs I ^ss^iF^j^Iot PP^ ■Hfis'S'i ’•JCb '©Is W'U il^l ^sc»iH 

Sl»1l?lPl4 ^ ^ 'SfcWSl sjf^ PICT pTS^s ^ I WUH «l2)CSS l&otS falSlfo* uftillfl 

*ihjc»j ftaU "5^ i c^c»i g poprt '“ iftar ifl ^jiwH ifls* ss>*i *w i ifl ^l<;c‘l liiPts ‘“ifts g "sjpt pt v iQ^'o»i 
^r^S'qhN i c^wcifl *1% RR»^ ■hRs'scki sWf^ - ^ vimH I <a ictlw ^*lt ^c»5lw'i « 

3dWC*kM i 

(SPR 4,f)c*iic*ifi , °poiw v iR^'s*i ^?r, yjo ^?r "iSlcsji Rpsjj spsjct^ '°il^ifl 




^ i 4 ^i3rc®r mhw ^r ■sjtfw ^ ^?r i wr io-is 

w ^?r, choice ^ ^ i wt i vilViicia 

^rrwF© 8 <t-<t(t <i^ ' s ic*ij $,c*i ^n?r I ^b- t^*T ^t ^Ic^l 4^1*1 ^ 3Rp*jf 

bC®! '*R\' 5 ff*fl^© vs-^ Pt*i ‘ ! l4 r, 'o ^ift ^ I 7 flftW 5 M 7 T •>i , *p iivol?! srsp 4 ! *c*ir P)Slf*l v © I 


cwwd *ifter ’iQ^ow w ot wtpt ^ ^®rr ck^ic^jM i 4 

sm^ ^©tW?T *flfit§^ « '»|MPw < #^siT ^ I ww *W3T ^3T «lft ^?T I ^ « C^F 
*iwi?r, lil^p ^r i 



f&3T : 8 .vs ^rg^lI^t^T Titf^-C^F *twm 


ivs c^ i<? was to wra *titeT ^?r i cm « c^?r toit *nf1w *iQ^t*M 

wuft wfw *ifwfis ^r i cspi « c*osr 4 wf wstsm *jr, wt wr ^tfw ^ i <# 9 ft%?r 
R»w '»iita m i ^ c^isr cm&n\ s1% ^ c^rcw to s 1% «iM«fesw wr i 
fter ftafo^-fopiifikiT 31$ < # c t$ ws i 



1b3f : 8.8 R 1 C‘ t ll^fb PlOTC^ < lf?Nffi> ‘Kfl ^iNc^ 


• ctoch* i 

• ^C'^lc'sr'i ’^TMT ^®rc»i ■*Rlii'©l 

csm\ <4* cro^ 

<4 w-imm frrtro « >ihPi4 cto ^ i <«$ n&s ?w?r 

R<mft> ®tl^vs i 

liR<p ^Ity $<p ^Ht 

‘Wo'JiB*q<p|c e l CTOClfl lll^> 'Q dtRF Sc^) 'sflC^f ' 5 JtC^f 4lc'©4 (TOf \c>Jfl "TOT ^14 v H's «icb I ^Ic*? ' 3 )C*iC < P 

^JOTI^ TO «ffC^T I 'Sir ^T «raBrta C^TOT R^TT *BT I ^ TO^ CTO C'lffi •BT I 4BT <4 

to*t *ifta?r <4wfl> ^hsiR^ ^i^r i to^iRwh^t ^rr*n^© ivs cro i<? tot cumch 
frsR ^ ^?r i ^rot ipisr tot <4 cw ^fer c^fro <ro i ^iftaw ^rstfw afouic^ 
*tisT cro i 3^s ^ ^t 'frsR to sro* i to c*tm to *rf^m wr tottoi 

<4 W < jR5<p?i '*ftTO fTOffi <PC4 C^f“f <PC4 il^-^Ier *ft'3?fl' 'S *ftf*T *IH <P4l (4^ ^MR<P ^)<l*1 ITM*? <P*ll 

fcffc i to^^fito *niR^ <#^sb ^s ^Ht i *nfitR^ « mmPi^ wnr <?kt cm i <4 
Rro toto « Ftefci^iitm ton ^fM^rr ^r *tro*f to tofrt i wur wfN to wt^ror 

‘ 9 ITO*f Rtfs $,C<1 I «IC*1 < P ' 3 T S BT 2lW»r*T ^SftfTO TO“f ’TO ^t ^bfoc'S (i§^ <£|(.<P) Nf StfS ’TO' I <4 

cto <m *Nom w *iRto tot toito i R^ 1ro?r tot «tc®rr bt to Rto ^teicsw 

*iro*f c^reirr <4TOS i 







cvpicto ctoiptsI's ^tre^iP'i^tpr 'oiti^p ncU i ^ t^tstis nSkss pptc ^ciJ 

m hpu ^t nlPw Scg^MMJ i 

a il*iliH'8 i>-ivs <^ sjic^s *jc*u tstsew I 3 c'oj < ? Nlt^i ’•U^gH 33T st*i *j1Rn* st*i I 

OTM C^U3 h\\*\<? -iSkas i)t®tRs» ^JhUd I *HRt<wi vs-ff f^T M**o fl'«ah ^Ss I 

ftm ftm (rag 4 ?m f^Bt mt <aPr w 3tor i 4 ?m cnuiew *ifr^«iPPT 4^PwPr® 
pirn to, «jPfc<w to* «nro ^ c*Pr «ilJ»iitM *nPr to to guiion i 4 c^Prftro 

PTTO 1*«pI« 1 

tsw.'s *dRt<p* TO* *tft* PICT* «it»i<p W w13mj TO, *sR ■'PS’jst'ta TOJ TO, TOT, TO% i*l*X. <p«i^n 

ctPt ^iRtoi ^ft'sur wto 1 viftew to* v&®inci? tot tot 1 piww tot’ItR* pt^Rpt «ii*i»j 
cto*cti 4 to* toitot « ctww toi tot 1 TO*proRi>Pi's*!Q*T^TTO i itTOft|;p$i tot 

tsR 9>t*i witless &** C’^i^'i < P£t v ® $.c^ l 

tiiPict 5 * to* <tRto « ^iron to® <xm tow ^ to® to 1 *iftro ^«rr *r * 01 ® 
TO*T t»1t®i ®T sjs^Is <psI ©IctI I ^iRw*® »i>hj sjs^Is s*sl < p1 v t'© ’jfwls TOTO s^sc® *pr *iHH Res 
TO* v tlRt'® ^t© ifl**. cslc*i ^R>ts ’jRts sNc'o I < Pl v t'© ' s ps^ > Is 'Q Jlii'a^lilc® wrls’lls *Wf 
U****i ®ies RR;j cro srhl^TOf «iIs > I"'b to*i* *i»l<H ^ITct* 1 

*iHPi<p^tWf2faTOIT 

tos^F^itoto *19 topt ^imw »toi At m® *tro tot 1 ^imw «mMR4 mm to® tot 1 

«His»iBs<plt*i -IlSlEta > |Rs' 8C'IS *tPT C^PT-c>)cscis «(lcsRs» v |Rn'8*i '^6' I ^ «5SC»l ^tPiil PT st-iRs* 
3R<5VsH ^5, 3R<HCjW 'SHJftJ WPPta' G T #^FST faw*jt*ll ^JPT GIPT ’©tPiil ^tW « 

«iImH < ?sc'o 1 'bIcisw »ihPi<p Pi<p*r 'qmlu ^JMlM ^cslPivst sjitH <psc© ^ 
COMIC'S I 

»iiiPi<p 1W ?iMi?r w^u c^poorit Piwsi'Q ^io?^ mn\ 'slew sw*r ^i«f 
^mftPRr v tjhPpf vKSMhijpim »nw C5^r ^at 1 4 01 ^sil^, ^ ^ 

*Hs5 s*es ^slc'© rcs I 'Sfet isle's v tlsc*i «(nR'8 ^T ^?T <pc*i sits I R'Sls's: ifl Rss’it^il Res C^IW *ic*i "*IT— 
^T ^T ^ 'Slt-MlWfl mft 'SIlWlMl WPT ’ItW I W <JtW^T PH^bPT »ilf^Pr TItQSlif 

3s‘t©1 ^c»j sits I <n^)\pl «lt®il ^Iws ^ 3^1, ^il^lew ^ilrt C*l®il^*il s'st'i sl*iRs» d^fg'al wls I 

^«^P«pftPT c^pr cupipwt sinim% ^m \ « *is M w to® ^ 1 ^ mn ^ w 

»ilyj Remits tstvy ©tit '®Rsj < ^ ’Ivst's Rts I 

<P*Hm (Activity Sheet) 

<pl®f s ^rg^R^TPT C^pr 'Q c^cstw cliR^p <3 iil'iPi^p ultys’pls ®r , u PPR sjstt) PTQllT 3tsl®f«i «ls 
<ss*R ^.*p c[©R mf 1 





■W^Rc-M *JMt 


^mu*ww ew 

w*w <u<jhI Piw 

^nu*wi 

• 

• 

• 

• 

• 

• 


• 

• 

• 

• 

• 


^kpiiwcm Ruw mw wf iv w c^wtuji wr ^ptw 

4 ^t$/T «im ^rc^e ww otm ^-~m\ ivwwf^ns^ 

voicis %?r i fa c'ow 5-*in® wf ^o?iw 'sftt*§ c^cjiws fa?r %®r ^©t^rr c^nj c^j 
wftm RslRi® C*0?Tt *iMI ^wt'w ^n>°i HRRjJ'sc'® Hew I "*JWJ «i^pH5 wil 

'■MlJH'ft <MC»1 I 

’fo^nu't <£& fi> fa“R mR^h i ^sh «rc» ^^nai *i5lw< 4$ ftm mR^h i 

^pm ’jspT^^PR c>ioiom ^fW PiR'o oiori ot 5 t'&jfa c t 

^QTI 


^tariff sN^T c^wjc'i*! “iSl wi fasj ftsj 'oi^F 1 '©^ C^Kt^Rf I 


4 *w^C*ll 3PIT- 

— ^1*1 '©H ^1*1 ^QUt ; 

- HWCTfiT ; 



>ol %*i Jf&fRrt ^I'olw nc5 ^ b v»H*Jc»iI *i**fc^ oaNnl erhc®! I 'Q to 

<wc*i *f©*ffa 4 t ^c®i xicG C^T'farar ww •fl'Q I 




aC®T ataRlW <8 *tlfRw wftawf CWaa (FPlt ala at I 4aata Caaa aiStR* WITT 
Caat Caa vsl'tfltaa aata^f W^alft FIPI Caaa aaait ^ aC?T ala W ^fD ^ RfJ W*J| Caai W*tf?Mw 
aaca ^a# cacaa at wta to »imPI 4 MR^oi <e iiSilfi* *jfat atcw at i wi caat ata amaata ca 
aa cacaat at aa wiat hhi aam ataRta* 's HiSilRa* wfita^ta c^ic*! i ^<pfD caca aR a° aaa aacaa ^ipi 
* t$a€t aa,^ca ww aacaa «ii21fi4 aaait to atcai aw *a aaca cacacaa aiftRw ^f*t « TO 
•a~^f aa at i <a atwt waR'tw aacaa cacaa asta ataa <4a?. a®ta war caat a^aca^ af&w ataat aita* 

at i waRaw aaca afa epical earn ^ataa wca wca ^ ca ta«ifi>a *ii*i)R<p « atafaa s '5icaa#5f ,o w aca 
wt aa } 'sRaj'® Pi“jJDa ®rR , i's v iica i «a ai^ts ^c's aRaia ‘flas.aatws wf^F’waa i 

j 5j|ty’1's aaail 

a#t8 aaca TOnac*!* wr «i€taa)a a^wstf, after TO wiat, la caPr arat, ctfca atiaat cw, 
^v||\8 $\sjiR aci> atew i wtai^ m ^ astcaa ^RBjwe caRf atew i 

waRawaaca TO a®ta wtaca astcaa cao& 'TOr war TO wtaat atew at i wram'ewcaaRpj 
war caa i ^aa f^pjja cata sifwcata wawt am atca* i <aaa f*t^ atajata 10 awa at^a facaca cac& Sit's 
atcaati 

f*W^awt 

Raj lata a®ta aaa TO caacat caca aTOma wca, wca ca a^ia wta Ruhwi aia at i wia ataRiw wt 
cass ala ^ ca watte ewtea i aif)Ra> Ra* cros ca aaicamt amew aaamr to i wai^fca 
a^atcrowai 

TOTO^wur 

waRawaaca TOttacaa wt cacaata^wtca wartaraawartramcwatcaaf i wa^ ^ca a^ta aaaca wia 
’iRaita «i-iiR'o caat caa i , , , , , 



fin2[ : 8 .^ 'WT C^C^fDtfl Rul®lWI ^SHT^I fSt2T : 8 .V H'&ltacH* "Wf ■ql'ellw <Pl<Bf<P*t ^sit ^5 ^ 

WUT 

^aiac‘ta aa ait*is ^jeat aaa BR>s^t<pa aafa^ f»tc^ ■aa 1 4 ■^i^t caacat wfta^tajawaaaTt cw 
fTO area area ■f^R^.acaar aac^ cacw aa 1 fitR^aa* *0 '^aaacaa war ca^ wc*^a stcatwa aa 1 a^rSt 


wat-io,R®ta, ba^ioa 





■wSNm* 


biotins <u«mj w ^ | ^e ^“T zkfll’er'i l 



RiS : 8.i *itfftt'til Vl»l <llfl *llfl foR , 'v'lt < W] Hsh^f f'il'O | Vt*l -'TVlIs ’8*fiTBM *lCff I 


, NHl's «f(D*ro| 


CTOW *tC$ TOK 'SJtOT, 1 ®^T SW^T 'SR^Jir eMtypfi ^ I ^P*J A|'flS»'^'$vs|M 

<iPi erfli^o^^t c^ - ^nr ^ro> i taj^siw ®iww ’ftf’iic ^nr i 

wr ^rtbr m, kfbst gr©rc ^omm ^*t ot ^if& «t0*iito4fllcii*i to 

4P»*^bim i 4 ^itw wr “iiSIl**, *ihPw ^ «n«*to sick *tc©- i <9 

<uMIw *wl^W *1W>'©'i <PCS ^>*IPO I 

~*m : *1 wivj. 6 ^ HBUmn ®*ihi Rim v* WPKk w i 


<$F? HfaiqltHfl 

fc«mr 



N*l^: PlCDH f&W| *h^*llc>Wl ^R»»1*tH wtgri : 













[55^ wR 


©*n cu wcy <i$w Rqi^i fan ^fl>or awft* ^t ^R> ^ 'siw 3 )c»iic*m bri^w aR *tfac*Hi 

*jhjw R^ ^*u ^c*i 'bIcv fUS^ wR W '3JT I cic^fl s&w I'&^I'^’Q ■jffl'Jfl fiwi ^Icilc^ ^*iRuil 

<pin>«il$wh I $5tR* R»|3I C^SR (Dr. Petrucci) ^tW 2N*T co^fDvS^ c^R tosh I ^5^ RR ^BT 
^1^T"T'o| 'a(tif«i 'ERIE'S' v tkfl*l R | R“J1 t> *||ij] R*1 c3ct> R*T I i^RT SlRl bi ^531 9 fS' b&HV *ilc*l ^PITlC63r W. 9 tTt®^ r 

C^IcBt 'Q w. 3Ptff a3T art gl©*? •tiEir tU'vfSS^ ctR «r*iil« i v l4l*m*< "P's’ju'il ’P'lR 

^?pt w $hF soil Vlll^l^n vjfDuj cfcjfcfB©^ cwit ^ i w»i n*»lR cOgpR^ 

« ’JSPl^TOfc ^GI Rpft flSFW <1!*MHHJC*I (Culture medium) 4W3 R®PT ^l5H, <4?m ’ll'R^TO SIWR^ 

©'SMlR'fi djj’lw 1ft erfll^W aR*(l v H a^a^Ril afiMl « »WH *IR l 

W*Rlt wc*iR, c^IcmI JdF®n> bjRe^ct RR$> ostolrak atw i R*$ «?]«* R®t RRliPt Re*R 
<ime? i^i G9iMlt«rin m ^d> i a t^iEviicetl^lw R®t R%*aT CTO <tflwl»l»l AW I Rwf RRl?I*Wft 
«m*Ic»)IwN»1c'iIc<p 'siMjIRw W ^ X ^ Y w*Mcwl»i 'ftRI CBfl®T RB*t R$I*H<?|D «»Ic»iIotN ^l®T 

ctficNitefi^iw i «iiBi«i hectic* $&sRr a Bfot ^ncat i th^ctoh 

^ItPBf MWlM %W5 '5RBJ3T XX CTO CStEJflrem ^ C*RC?1CT R3CTO sPUfllT XY 
CfftolcwN atW I 4 BPfl ^ «i*ul*u ^C*R w Cfflcqltwkc* C^sfPT ^JT C*FH 2 A + XY 

^ 2A + XX CTG5 1 ^H! CBf^R, TIRCT3T CfffcsitflBrm TO&t 8 <j C«f1®T I ^SRPT TJt^T 

w OTl®t w OTK5T R®t R4lfl<p C9lc*ilc«rl*j w? jji>c<m ^klwj «fHls ct><5l w l ilDcm 

Iwfljl'lt'o ^1© (ii C^5t) , aiu>k«rk*M ^iW X wlwlwk ^ ^ RolRPT 

*N%e® <?r 5i?rf© f©m«( w sicsppRc® ‘X’ c^TETOm m?\ wt ^ ‘X’ 

canprtwn^RPr^i <jjew c^cai <ik^i w ^Rf© w siRto ii c«n®t 

«id»ieBrUPft ‘X’ ca*iE>itOTm ^ aRR ii c^sr ^eBtoti^ y c^itiinsriv ^sn wr 

’JJHCHfl ‘X'Q Y’ <tflt>J!U*|J|RR$ I ^l^1<?IC9| RpR ’iR ‘X’ EtfltmuWlJjRPlfl; 

^llfl »ilcSJ ^T, 'okc»i <pmjI»wH ‘XX’ ^C<? I ^»lc°i f*n»i ^iR 

‘Y’ <3 iE»iiEefNRR® i ram ^jr, ct m* cbf r m* ^is*f w ‘xy’ *sprw 


'^tWEBfm(AA) 


^rttwnr (AA) 


RgtiPpt 


»n^ Pw R^rh 


RgtiPpt 


AX ) AX AX AX 


AX ) AX AY AY 





*w» 

Stall TOW 

BMH TOW ^ 

'0fl>j| Wfl TOTO RcTO TOST SlTONW ^TJt TOK *CT '8|«'al « $»1W1GM TOTC*f TflW TOWlCdl*! TOT TO I R*$ S’lMfl 
«(lCTl&*ll TOTO C®tTOt erHc>0 TOTO, TO5 TOlMlI '§RpPf TO$ I R<lilfi> 3F*|jf X W Y W5*l3l ^S«S 
’JSPT 1 ^ f'Ml'Jil fS|*ICHfl WHHta I "Stir ^RQ TOOT »Wlt*W TO? ffa© *1tGT I 

TOUT W TO 5 ! ^jJCTO X TOlTOltBflU qfo*l*l5) %T fil»H ^IjTO I 

^J5SK ^pPWPT TOfl W«1 TOff '*ItCSBr TOtTOT ffilTO TO$ I ftwt Ptflsds WMWM TOff ^ TO I TO13PT 
^t ^pul *wH TOesIs R<mfi> R4ldH <?cs d^I« l 





?^ffcj|JTO ’jR^lc'S M»N 'Si MS *10*1 ’iRfS'O, «jcis "*ITOJ "TO ®llcTO mR Slt^t - <TO^, "51s *ilcTO 
TOST ^%*T-3aBrll^W ’•HfaF TOT TOPT TOUTO I ^ ^Mfl TO*TT %T, 'TOfiRi'&S, ^3T 'SIlRw 


t|R% 'TOT ^T 'JTOo^ % ^ols TOtTOT ’ifoFfr TOBft I 1 «TCTO TOo ^ TO®t ^H^IWD 


^NTOlCTO TOlcil Hl4«w I *ITOT *|\s|^f)pa wcitwi (Xenophane) «ilc*w wi R**lSl 

^'©toJctI erkhi (fossil) «ilR*ls TOSH I SJTOT TOSH TO, «i'5l'8 « <ri*ih ^]FlSI ^ffaTOTOST *lifTO 


TO^ v lRs'«1 I 



TOI 


H'ol^lt'o fsfa iRPta 'sull^^w (Aristotle) 2HM s*cs*i TO *) wipes Rf«^ TO* <wf& C!!|f*ISI 
TOISJ C!3f*l3T TOW TO’W^'a Sjj\© TO* ef)<T»Jwl 'slcis TOW ^*1% TOST R^©*1 ^T 

"arf'osjfos TOijcn smM'e v lRs1'S\o « ^ 1 1l"'sR's TOST <ri*ih qiSHTOSW Rwi SJ&5T 

to* ^ dfotita to"t cTO^ «rfB*r ^Ims viclJi^ i R«i31ms *rolyilM, sfT?r 

^los olfl'I's c^lfU s^s ^ dw* ^ ^ < pfi> ^®i r, '0 »|j|»i-t^5 R*i I ^ ^! a i rf '8 »jjl*i-t*l^ s*><M'o 
^5N RR>sH tout 'W^oTiT^MTO^'tlTTOW^TO' 'O^l^'o ^GT TO*T TOW ®IW TO I ^IGT ^ f®TSf& sl^Mfl 
OS'SCSS ^Pf TO® ‘’fTW W ^»Hir ^fT Pit? CTOTO TOI 'O^TTOT CTO 
TOUfir ^jR% sR««cs er»roM ^TOT 'adR^h I MlPlW ^ 'Sl^fCTO tfTOI'o < #^CTO 
<PC®1 S'®^IC'1S '51 < ?«plC'OS ^R» ^MC^I 

’I'Sls fB"\sl s>H*il 'S H^1 i »pI-R31'»pIs TO *j|^ws •TlTOT TOTO5 TO, ^|R5s *jc*i$ scsc^. Rs^*i I 

«mf^T ^ ‘Evolveri’ TOW 11 N^T TOflTO I ^EI«f MHPl^ « R^lRh C**&m 

(Herbert Spencer) ^sfTO ^WlPlSlH TOl# ^JTOfiT TO3TTO TO %, «|Rslv| « «@F&\ ^JT 

witot ©w% #rosr sjeri^ ^r flcro to? ^tw 

R<ro»i ^T ^T ^colPi'BH'i sc»i I »i*jc«s ’’TITO t<plcil ^Ims v lRs'®c»is tFTO TO»T 'Tj'T c^Icm! zIbtIRi 


^RJ 'slc^ 1 sc*i (I®is Rn'O'I I 




C*m, ^1'olcs *id5w, 

^1% ^IM ^orf^r R ’IRC^ W^ll S^lci SJ&Pra ^1R I ^5R GrHC»M 
R SNR »l*jcas Ml Pic® 4 ^"Ic^ C<?MI fl^a R$| 4 »i**1c^ R«l^)<j| «R«*i RflRT 

*rt : snw 'siR^kh #Nrn >4^. rss; w « ^uln wpf 'ihis^ij ®wrl* vHftJ« ^n?r *i*jcijs 
*nf5Bi^wl?r^ui fi'Sto's »i»jc£ifl 'iiPico ^NRt «ic'i < p ^rapr 14^1 ^m 4 ?!*)] vnI»i ^qt i 
’ jpl^lca 'favStR »jR5 ^ciiR®i R *i**lc^ R'88 |^)c | is ' a i^t*i , SlHl ^bo c^pIIU «ilc , 1 
sfljjT hEMcH ftpR, «utolPial > <iM, *iI${£|c'bm « <ptfi \&l$«(9ii«y& «UR 

H?T; 'siRiW'i NJt^T I «rs^. «ilc5|'vilc«fl 1FR ■ql^Tbcis '»l v Miai 

•q^Hloos? ^R*T « ^PllJj SfStR <4$ CTH RiPi'o ^BT «u1»ll$,C*l1 4f^f5 <4^*. PiSiiH* 4f^'S' 

^qt i *(bt «uhi^c»ii 4f^ ixw P(S9><p ifrf^ RiPi's ^QTrtir Pi5Q*«cdin>'i i 

Pifcfr'atailEH ^jgwT s*r Rwgw Sif^t-sjksw (replication) tru #^rs 

Tqfemi $VI% « SrHC-W viE-ti SM1S.W ^R «Jl>ftl|Pl4 fa'aH ^T i 
^RNT ^Slt 3JT Gttf^T « PmljJ* 4 ? 4pf5 -^PD *JT Pi»R 1, B«llR*l I 4$ Pw^wJlRl c*lc?t ^S» 3JT 

«Hc5l'ol$sh <W^t ^?T «l5.«h I «l$ah iOH Picni ^GT’lt^fa'e «joi>4 I 

Pi'SO'utail^H -> csndietaiJi -> '»i^fli>>i i 


<sms ims ^ ^ <ui<fc'G9ui ^ me *tts *?r csnttoM i Ptefaiiw Nift 

Sj^il, ^ 4R3 ^ cm ■5NT CSJU’BlWUlHtkM RR R«JT <?H ^it^a 1 

^ m cs'tRtfo’r, wf wftw r*h *m WI ^Rt c&fa »ito 

^t'Bft'W ^P&^RTI ^ ^RT »4^R1% RRT 

I <44*14 Sfol 'Q «( , 1 hRc 4 P SJI^t- n[b *llslfl ^)ws «ll^ 4 b1^ ^T Rs'8‘1 I 

^RRT >>lWt^J t 5l4 e 1l^ R^C»W qWjRl CI^IWl ^Rt : 


sl-nliiPiT (Vr^*i 


Hl^tSlteM, ^JtastOT^ 

1 

ftow. mMfJwr.srftTRt-r 

1 

^fS 

i 

'oulPw* csflTT»*i 

1 

1 - 

1 

1 _ I R<r^-i 
*\\+&fhu\ 

i 

cutis iramt 

1 



R-q'oc-ra $1H 

^p> Rww siftto ^sn?r ssm <R*it ^m? ^pit- to®*r <m ^©m 
snw, «pisifl> ^?rr- R«\$c*m *N^ «i% ^®im #wto® to£r i ^B5?r *m c«fw c^ilt <mstf& 
w <ror #wfc®<T mr to^r ^m 4^tto stow *nts i to CT^jpit «iiMiffr® 

3,C®ll I 


(*) TT^tto 2RH : #CT3T ^tto *1$R^ 'ST^^T TOT I 4W RPflT « 

^-'ll^C'tRT '0|lc s lli>llc<p '$ sr H^ r l<P ^spgsRs^R ^t«T I WT^ 'spgsf , 'Q 

' 51 ^?^ ^ , «nw'oiic 9 iiB's ^pit i 


w^^wf : *n% wnr, <ii^ wri, 1%% tom, tom «iam, (^sm'sism, vii^um ^ ^#r 
WR^ ^spssf I ^ftfto® ’II^N 5 ! (R^tt ^5F^ft®r ^IfRl ’iffaT <^0=1 (R*ff ^JT?T 

<m ^iwfi «ift( > R«ij|c a i^ c^ttw sl^R *ukr*i i RvBcaraN, cfiR's-'oihif, ^Hl®r, c^f5T^Hl®r 'Q 
^nwrapr '5rf%$®ir ^*m to?r to* *um i ^%tffto© <m ^Rpfij itum ^t to 

to ^itocBr Rnm ^toito wm i *itfa « < 11^*1 «ism «^m *rj, tom tom 

%®nmw *rj, <mP5m ^sm c^iwn «rm*t extern Rrto « 'srtri ^sr%t ^msm 

W*TT *lto^s I ^ItJPTt <RE¥ (^WT ^TlTT (R W 'ftojRf ^5flfe’1'®'®tW 4^*, 

^ito mm Rc®*r Rto aif f®4 *ito?f wm *pw ^m «6 r RR^Rm *i9<ito> 

3,C*)C^ I R‘qvs*lfwt e f »4C*1 <KiR <m \s|vg>lRPt% #to?im ^CbC5, 1 

^ ^®it £sr R<|v®«ic<p i Rto 31% <m '5rs5t^im ^,' ! 1%, l^ff 'Q ^.ct'Q 

-q>R-»i'S'»ic<i 'sicisi 'spsst ^r i 4 <p5.'»Iw Jiff's 'srssf cwr ’iwf , mf^, Hsitom wrt 'QT^m 
w^u mm^s ^r i « ^i^r 'sthm ^tq ‘ s #^*m ^®mt wst ^iw ^m w^u 

[ I R5J^% '5('3>t^M« R<5vs*l <PCfl I 



fsilf : 8.io 


^ OT*ft ^rm, CTtjpit f^ito ^ito ^ to j i*iW y ® 
'spm #to^ to?r wirr «nw, «^tsmr «r»r mr toir ^ ^ i sn^ciMj*! ^ 

^s?t <itow ^ i toR ^ ^ to?r ; to$ «*u3iSl'Sj# 

totom ^ito i 



cvi at^ tot T« gm ^ «nc^i 

't%« Dili's f|®T i *1^, CTT5T, ^f*l®T, "5jf^, t^h d^fo* Vf^ww qfo (RPi£j ifl^*rac 5 Bri 4 ^ilciltH 
etc* q®n qm <?r ypm ^^tft snftflSii ^<ife sit^t c«*tw, m c^ ^ 




far : 8.» Tjwm^wt 

^■r^r ’ftSk^PF am* ; ftffcg- toa 'srcwfir * rates « ^pn^tr-wi® «iic»iiiHit* 

^*1*11^1*? Hlilflnl«i ^c®i I RR>^ C!3f*l3I c^i£l dl^kia c^lcil c^lc^l «icH<i ^®RyR 'oiIctImI 
<mc«i C^W^ItW CT 'dCR *fo=T c»il1»h» ^Tsr®t swe^ I R^«ic<p »i»r$i TOS I 

di^orc ^fter *ikR $s®rq ~m m i to ^Fn& ijf& towM (qnegs) ^sPnfr 

dwl&^sf s ^ta& ijfi? ^ ^“j^aiw ftev Tp» Pprt qpp 1 *nfa ^ «'U v il5)fl 

«iPH <4^^ Pptcti S’lRS'® t^tSl di^ipita ^Pfa5?r cnIPi^ 4^, 
<jPra ssT ®^j*t ^c<m I 4^fi> Rqis*t ^^35 rtw Rs^cms qfirlir w?R*1cfiIh 

ncliw, 1 

qtMl’WlS) ^"IWvb sR*T : efReHc® 4*R ^Iws dlihfV® W, <j1cis *ICTJ TjJIj «rRc?1l§ta 
£qpr$i RnwH 1 4 qatR *nwM*i 8I qt 1*1^ tot 1 ^i«vs^ ginfticM wr 

isftjrq q*ar qnr 1 uiflMiPw totj « '&wj'Hij) 1 jnfibipr ^#5c*i?r rut i^r 

v tlc\b l , «i v taRc‘P « # ij v H5l« »ulii 4WiT CT5; c®ilw uRt, "^jR -ro^h *IH<p er*u1c°i 43T 

iiw* "sht *ir Ram 1 'WqpRiSJl tffitim «jWhr •fitatfe-M *ror *MWNm 'siI^miI^'s 

^.c's ^r^sj' »rf rc.'o R>^ 1 



Vo 





cro $fkn*i ^it^m f*m ^r ms w 

WRT ^m, ^tOTST TCIJ IHWlft sjffr C*tlft?T t#l% ^siHi Gnetum (Pflfa) ^TW 
<3 ^^1^1 <pt 9 IT ■*n?r i 

~tm ■swt ^im ^ citSk ffa cm «r»Br c*nSter #ta?r ^ «rtwr c*ttH?r 

«i«\o^\®i ^lc<isi «iR^> i ^ w ^Rww^iSt ^lc<ifi $sr R<i's«ic<i» i 

q»|\8^x|^\o SNH : fik»ISI 'STRICT "SI^tT (SSTFllflW C^3f) f*f^ 2ff%^ ^SR&Ctfl ^C«tf) 

w 'ai^Rjvo fspj fcfom m 1 si# « « wrw ct w 

‘ s tT s QTrr ^n?r ^©t R<i'©c*isi ^<ihc<p <pcsi i 

WIT, fc^RT, ’lift ^ Wltf?r C^fT# W®T TOT TO# 

?itifU <#*rfw ^ i stsrfw ^^i?r c^p# ai% ^©t wr w i siftfr f^r# sn% 
<f«i<pi, fig 

qc'fir ^sr^r ^fPftT W TOST tw# CWT (Haeckel) <*$ ftwqiC' 1 '© ^fflTPT, ‘Slflfl> #T ^©IW ^ £ 1fl 
anflft'lfom *iffc m mtM m3 ^ft R^c»w $I&*iw«i ^*mi^ 

^nMur si^fosr <*$ cm 5 ^ *ibt ^#f, ^wiwPr (Ontogeny 

repeats phytogeny), (pm #C^ ^FIjT ’tfcw c t WC*[ ^©t<T $ffc$PT WPfl 

<lM, 'Sft R^'®c*isi ^ v lc ,s P «iRsfl» SteM*^ STSfl^f I 


Rflelt«M CT *fMT ^©sjf^ «jft% -^a fiqtf ' 5 ^mTCPT fioilfafc a^<jR^J| m I RvSslC-l^ 

*fMT C 9 ^ "TRI 3 <pIcsisi «l^lcfHiT 9 lll' s fl-Pl?l‘ ! l J lsi 'STf*UOT Rf»j| «i<5«3^ *TRf ^IT WRf ^TRT I 
l^osr (tpr «rf^, ^stw 'sjr:*rr #^i*N^© srcrc wra i 1¥nw ^I<^h 

■^ff <1^ «rRsf ^lc<isi ^fTsi^s -^t '5Tf?f*r^ CTT^ cir^Mc*? #^f*l[ "^T I RR>5| ^fT '»i<qr^© 

f¥fi$ w i #sflcn?r ^nsiCTj wr ^ ot <n«iMil^4«iw R^c»w "sitwr 

i£|^> <]<p^ ^]«q C 9 !^ 5 «l*i3 ^lc<l^ ^,’il^ NCUCR I ^Hl*lr ^iR^ICflfl ^IflNlR.'S 1 R<l'®C c 1fl ' 5 JC i IT 

mete «fsw ^it^Rr tw©^ ti^^r wr %?i% i wr ^r ct, ^ 

^■spt <pm m*® %r, ^tcw ^tjt mfa i «aft wst c^iw n ^Trr f^R 

(missing link) ^1 ^5-cm^ ^lt ^T I #^ll «llfoH«il s|WM *m f^R *\m\$ 

«il'BC9h RWc'Hsi *rt^Mf^s rR>r|c^ '©icw wum J i»il*rH' rwicr I 



1 


Vi 


^?ra #^» ^r#t tew «t*u w ^?r i tet^r w m #^n 

<?m tew Tim i ^st^r ^ ftairmr ctw <w *&&$ wtejg 

tera'i's w^ri 



^sf vnftMcblta (Archaeopteryx) »tfW ■’’lltal <PW W**IT C’tW CT, ifl^ra 

■JJffsf *ff 'Q ^© , *ltte 'Sj^ot v il ar l<pRPl<5 te CW, CTOTS C*t? 3tW^o 'G ^ 

tei <*ra <ow* sraite ^ w «ri€)« siflt c*w$ te^c^ra ■5JTWI' *nft writer stt% teife i 



te : s.iiswiRfc’triJte 


$tera CTO te® cUfiwMKI (Pteridosperm) •TtW 4W $tera #ter wtf * 

(gymnosperm) O NT TOT-4 Wtf Wtifa $te <flW* telWPTOl wft# 

Stecro «ilRil<i l 

#tew erl-qMl : W^JM file's «nw WWQ W^wraTOT ’’itete 4*fWT 

WTW, WsfV 'slcia W tef% vicuC^ I 4^^W«T#TOi3#TOW #TOtr 

^CTI teffPT W sN^val TOIW 2tr%, (T^FTWt^T TOTW -'isil^’l Slt%, JttteteT TOIW SHJ^Iti) £lt% 
^©Jlf^ 4^.$-sj$lwi>l»<, Rite's Pk'wpl <iteiN TOTO Sfii’Jc 8 !! '^)<r'8 vftalril* \Snl*jrt i 



te : 8.i8 

Rifatel^ etRlc'ira *iu>te m 8 oo l TO^ra '»i»ul»u «(lc^lc v Hv!9l^cil tei® 

Pltiic?. i m ^two c%5' isiIcr. i 'ai^ «£ipw ^1<ii“ii ^®ii ^?r i 


^rfr- i i , j»-jt- io-sr 



wr ^ <«fffl» a®n% c$& 44 ft swifts ^t% ?$\ 4t%4r%a c#*t*r 

c* 5TW fast% W tw (theories) sM^ 4W«tf, ‘WxJl^JWI <W 4^ ^IwlM 

4?TCI 

*lM1C<& 

*IM# ‘^lOlhR?’ "Wlb* a1%^5t '»l4sM»l «(l^<ul^fl «*& Rtjh^l ^ 4W*1 4<Tt 5$ MS 

btroi H&ICV ^5t?f C*NT , frlfltCTlfr4 ^SsrffcrT (Philosophic Zoologique) •OT 44fl> Wt^l 4t?H I 

"Uriin^r «U|i||ftet»J (Lamarckism) 4T ’Drirt^lPT I 4UI4ID SWffi Stf^PM s*m 1%% 4CST 

»uT*ittNm ’tfr® i al^m?TT ^^'sitpww^rr : 


1$3f : 8. iff R«el3l *l)M4 


wwnsw^ar: *vm&i w, acamw c^m ^ 'sprt 

Cult'll ’if.S It'll ^t»l« ^Uwi ’lies I 'JM *109, <|R Cult'll Cult'll '°t®1 *lifll<llf34'0|C<l 4^5 

^ 2twtw%®i?r *rj %3r %sr wr * ^if %s ^ 1 

C4H^ <#C4C"lil *Kfcam% $ '5JC^ m '4N5W «ITC4 4WM*® W-WlGMI WT 

44*. «MMCT ^4*JS 4TC4 I »uraTC^J 4T5, 4C*1d wm « '*MWW #1<C4W. 
*i$ 4£4 ’jfite 4 gj, 4f efow 4W*®ara 1 

■‘iRiwta st®K s ^tf v l9<i'8'i^ 8r i *llsk4rt Pic®tc4 5 , l^ijf®lc , q ^iftwi c»Rt4 W4T 44 ^44 ct>^1 
wi ^ 44fc ^5 si^%i ^wf^sstw 4fa4Mk *tet*r fine* 44 c® 

®Nw«. 4HT j34C*M *ll3)4tfH C44T 4t4 I *Ul*llt<6l 4t®, *l$Mt*l«l V|lSW fcf'lMd ^®14 44*.frTf§4 

’iQs'0'1 xic5 l 41^8 44fi> «fk<ra frPl$j I 

\3. Sl«ftR5?l W&, C4t^ ^lc<W erl<M4lC*l W W 

^P|% «iRt\» JS, ^ sm C«fC4 ^RI Jj0rC*il ^Pl^® ^ «lR?vs ^Rt^jfl 

4?rr^t qcB 1 

*ui»iic4j 5 ’ar^nft, ^n^wc-i^ ^ sH%f& si^r ^ ^ 





wm fter fter ^isr smiF®*! ^ i 

»ursn^ wjm *i<M*K«i?r 1%%^©$ «ft <^\ *m%*m i c*m\ <K*j<pf& ^twr 


»|J|V||^ <p\8’Jc«ll fofec'SJ 

^Ic** ^iNTf C^PSTTf 3.C®ll- 


s^bf© ’lilac's ^fBi?r wr ww ’ftfe , TO?f «ii'0>jc' i isi «i' , 'o<i'®f *imr w 

^TflTT t^SMFT ‘ s # e l^o ^CiJC?. I 

w&\ m$ ’ir tl®r, f^r *ttf 'Q ^fi^t w\ ^i?t w wms 


w, 
<pc®r I 


®]$ *MI«, I 

f , ^ <m ©MJ , 


'srr^f^ ^i?t twf%rr R<^©m ®umt^ oitirfr i awit^r < #^r 

^»t 1wf%t ^T I fwtsl ^ ^Nfcfwn w 

^wcfe-H ^*ir^r i f^ <n^<i ^f^s ct si^r ^Ptf^s ^r $$ 

»lsi'5^*i^h ^T '»IsvS$,c*isi ^'©slt : ^IJW^ R<i'sc»isi C*T »i'©<ih (Fv\, ^©tW (to <1^ ^ 1§f^*t 3^R> R'asl'i) 
Fl*PT W tf*PT \b|4\S$H (Charles 

Darwin, 1809-1882) %5Dl^ ijl>lwQ tfili&t | g|»tHs ^IffiCsT *1II®im?M 

fH 5 ^ £ w?i?r 'Q sttf®tf^ ot?t ftmstw ^ 

^jfh© ^c«o?r fofecv© iw©^ Utet %*iifc® sfsji^se^ srr?r ^o "w ’rar iv<?^ ‘sit^iw 

Wl6C*is ^I3T mfm (Origin of species by means of natural selection) ^14<p 1 j«c<p ^1^ 
*re^lfli si^Pf^OTI /-" 







t53f : S.i'b R®8|^ 'frh^ '!»|S|S$*') 


»i4^rl4C»io ^pit 


V8 

i . 'oi'ojRo* ^Jcs : v&lo&tc»10 *<PO, 'SpsjRf ^|(f| ^mlt 4) COO perl's ZoR^Sj I vail <PC*1 

itylftR)* « «1lftf^ TO #TO ^?ljr ^ m\ : <34^ *115 C*tt* Wi* SJT?T 

Ovso ,ooof& 'ftw efijln | vv<?fi> % *ul»n 5t5 ador-i-i ’H'^ca 315 vs c^lfo 3loa I wloStcio ^c® vflF^ 
CSfka1 S'tjvs J14*®! C*5u> 4<to 45« ^ifao 5PI vW C^tfi> *1*^5. ®TW I 

5. ^Ifaa 315T « s 'SJ^C&d 'SIIW'OH Gf]c<M 4W5JH va^^IRTQ ^IR® I 

vs. ^ftC^ST "®RT TO5 : efkoo erjlftfao* « ’llRf'&o* ^tOT ^?01^ ^T5T?r W *m 'Q ohuh Gift's 

wm TO5 «f3J 3R>Ml1*l'al«l toldfct-1 Vfl 

«f*U ^11 V oc®i 'siRR® 4*co*i I v&lflvS^i W 4*co»i CT orloco 1 f«»itD 34ico vat o»ocvs 55 I W— 

(^ 'aH«'ai3*lf&* TOJfH : ®il1^‘1lj^1 5»lT ’HIT 5Jte <a^Rw ^IlM'*'*! '5T ( t"TO, 'siHjRw osvR 
4j1c®5T »i13 ^^o* 'sRp'© 55 l 'oil^la, 1^0 4 *^ 4 * 4)1® 'Q ^i!3 S'ocot vote's 55— virelco R'o1"'o 
toRo* o*loc*lt RR>;j 3®rifoo »JC<r 3151— 3114* iH^ijSi *v^fi> R^o ^fa 5 W3T5 3cvp 'aci I 

(3) "5Wir*r : va^t wu^m 3im « oiw ^ pw 593 m, <apm 

wM??m <ro Rwwo 3t»ot rtj ^5; $31543 Rptw 33t 313 <m ftot 

^*1c©1et) 31%T 3V3JT ^Ro* ^Jco c*Ict 'Q 4 R 5 H ^IRvo flfPFl^T v*lo1 Rcwol Rcwcio 3E5Jt 

*i*to ^§tf 551 wr ai^jwt ^3 dfiltw 3f^5® to 3I3N33 wi wr^ra^jwt 

R^Rc*M TOJt 'SMITO TM TG5 1 

(«i) ’iRwcia ?m TOflrc : ^m, *t$\, ^^“i, ^’tr® sif^r 

mRmi ^rsiR^ ^I4 h*jmi w 1 ^j5?m. #Rpf Tom 'srf&y ?imm w^j 
3f^w va^m 3f^T 3Rwc*la ^r»t 1 ®wt^f ^iMim ct ^5tt « -swi 

'onwR^bi c^icw 3tRf 35^^JT6t'Q '{4i4 v ti wa wit Rtj$ i 

8. sfasK^T^ftaOTC^ : dK»i v»|swtc*is *jcv 8, ^R^lcvs *jjto ' b tR < p»i vfl^t *ww *fT I *acia 

R»^ m R*S, 3T^J I vjlwi "aPTr CT 3T^J v lR ,, iRp'® ^JT, '®Ic < p 34m*T ^IT 4 C*i l ' 5 f^*T 

34*0*1 ^RlCVpS «f'll '^In'I ^Wjlt*l v^Rc*? ' , wl<l'®l I 

<t. ctwjwm : ^m^tpm 3^®, c»pm awt #w?r #t^r ’wjicjri *icv ^tw ^ ^Rwcia 

<a lI^C4l«t*l»pi4» f v®lolt C4»4*l C^tD 3l4>t4; '°l*1JOl 4»Hs»C4 ^jRft c3c4* 3.C4 I C*^ «I*^C*I0 '©IjO* ^t 

fhpwm 3 Rmc“I ^itw ‘*1101 m 1 

’b. R<Ii>h : vbi^tn vat alfalM* wror c^Pr WJff 1 ‘<?r 3ifR»4» 3Rrnm 

s^m ^r smm*f ^mf ^t^wr «kc^m 3^wiRy>iu cmPr cm 

vslco* 3I^R»4* Pl^lt)»1 4C"1 I ’ ' 0 l*m*l 34*0*1 >*l»)Rro v^lcool 3^1^0 4 I 0 I Pl^llo'® %*i coR <Rtt> 3lt4> 

va^ ^®tR^ to ^*iR«m w 1 to 9 ^, 3R>f*i #TOt 3ifR><p 3 Rmc*I4 to m 

^fl^olcvo 31 co m I <pc®i ^)co ^)co «i4Tji ^?T I 



wt Pm, c^r hr ctwi cw 

^SC<l RC<I I 



gf$ #iws <r 5 PWtn 


C^IfflJ ^iMd **4*WUI 
* <^tr e spfS «rH 


ftij : 8.i«l^ #tr<3& TO Sfl^Wtfelit CM fim 


•». h& W& : m *r« aflt « ®ftra to aw cwt *pj% Mr ^ 

'oRtffj ?n^ i £31% e rSfl 1 * "JIM Pitwc^a »ilMC5i Ms ^ 

'sfPJMjP'rsi ^*HHI ctH 3JE5 '<tnfels <WPO *ttt3T i 131*11 2f^t^M iJCJf ^JT5f I 

<s$ wurth* to w spww c^r shot, stffa wffli wcm Mr ^ > nmw 

*rca Mfe to* sr*jffc a# e (Eliom £Wl%^ to<t t ufen ^'ifofe , c^l^ffe >a 
aifofcwi ^ swifts M c^c*wsi Wlft toifw ^ iwd&Swfl fe^r ttofst 

life's ^H, %* slfttfs ^l^r *taife ' 5 ?o ■ p nra : - (V) '^r SW1% c*fc^ W (isolation) 
to^t, fc) wim (hybridization) <flro («j warn swfes c^ra feist jrtc 
crow giCTiwra toh (Polyploidy) w i m* w *np* *Uct m, sifM 

f^ter ^ awifer ^R» ifSw i 


wrf to* MM? wr ^re fetftH* to* slihs Mr ^ i ftft 

TO* ^^o^lcnff ^csi^fD %?T fS^npol ^TW1 top® v iits*iM *T (T*PTS ?JHiT Piracy TO fiwpp^a *i?r ac*i 
'TO^TOTORI 

«u|WI 

s. cwr *nRt« iffoto #m 

S 5 . *lffa ’t. 

*f. 3^53 ^r. rtSfcra 

oaftiei^Mm wc*t Ti^sr®w c*r ’fjl^fiJ M ^ ^^jsn- 

i. 'sfejaw 

ii. ^fesnspT 

iii. Jit^daicsH 



i 'Q iii 

R. i, ii 'Q iii 


Rees t<phf5 
R* . i 'Q ii 
*t. ii 'Q iii 

RtMl >8 'S 8 *R 5 'GO RtR : 


^ ~'®*U iHTW- 

s> 

p ^Wspwto- 

• D 

•C 

• A • B 

1 1 1 1 


^ wlw i*1*1 


> ?* < 

. *^£kA 


R 5 . 'SIR 

r. rjr 

R. RTR 

R. R^R 

tflfi>Rlc»ni riri (H -*fli*M crRRR? 

R 5 . A« B 

R. BRC 

*1. B « D 

R. C «D 


^sppjWe t»f: 

i. ReiR RT®T -TOhqRtR mRm RGRR ReR* vslwluw t*lt*W i tol^R 4 RRRRR 
i£wfl> Rem *mif^5 ^ rR’s^br Rem i Repr rrr c^m f*r®t m 

Rstem 'oii*ini 4 Rr 3r ^mfl astern GpRt i 
r*. R«Ia*'OCeiif5*i <j»iw» ? 
m. eD^'s sfRi , ii ^m? 

r. Rpptrrr croi'®i^m c^mRem *Rf« <nc»m ? rjrjt ^ i 
r. IsRr ?mm msm rgrr RrsiRw t^siR^s sjRwh crw RemR rr i 

$,. s?nh R^^h rn*umR 'oii.»i! ^ptusr Rt crei i ®m rrr rr i rri rrr^ Rr^h r’rRfs smRR 
^Rter Rem i 4R*R mRH ^sR rRR Rr'^crr s|\srr R*Rt¥ bjHm ^Rer RR 
^'■s^R R m»Ih'5^wh a^'o^ln R'bIR'o RJtRJT ^wi i 
cr^ wHeHc^R R^Rer? 

R. Rr^i ^®iw> yjiR? 

R. RlRt R^i 'nHl?'o SBR'o eRHtC rjNjI ^*mi*i i 

r. rrr ^Rter cRrrtR^RtR TjfBRRERi c^RfB mlRR^R ’SRR crIRt? ^rrRrr* mteiRRT r*cr 

i|VS|j)\0 Tff^ | 



mt® SuhR-h qmm cm c<#r ® i 

w*m$ ^r cm omr mw c^tM t%g <mso * 1 $ ® i ^im ^ c^ ffim, 

(miffs *itt i cott mrf^ '* 3 w ^isr <#fFs ^c?i^ i ^im wic?r 

T T tf fC c tW < 1 )<R|*I '5^51'Q «llc®llsi 3l'S J 1?rt J 1 *H(. < I> ^1^8 'Bthc<l I 45F5t CStC^ fo*(f, ’'*TS> f*H<Pb'S»J It^, 

•* N^si , csrnw ^ 'Q cnc^si <w<Ris ^ cm «im mi?r ^mr ®ri»ic<i i 

4 wter’ifrc*tw , TOrl- 

• <imls ^TNlf isle's ’fm i 

• mt® silver ®sm *tm i 

• ^l<5 <pi^c»j cm*i^ fo*4i ^mrf toc© *im i 

• ‘ 3W t^' t: Hc , isi Pi<pb\s^ fr^^MTl isle's *im l 

• otcto *m©I ^TNlf < m'® *im I 

• cm® <flfD ^R5<q ^jNit < p^c v o *im i 

• c«fi cm® mJD ^Rffmc*^ ^it?r ^fat <pjig© i 

• cm^ ' 5 f^pf®n*r ^c^s *im i 

• Cm® C*R J 1C0'®»1 I 

^i r iFn*H «tHc*'i ~^\C® Rl©j| s<p»j «iIgr 1 *ffi& ^l>wr i i^C e t^' 1 3f&1^ff‘ffi <^3,1^ Pig*i 
'5|tMH I 4 Tjjfc ^It fSfiim Wt^°s <*FR ^IT *1131% T®**V® 'spflj ?v&®® 

R v t'ser*'l < P <iml?i I 

PraHnial^fo^ 

5tt% %hot igftj&i ^ ® «i«ii'8»i *r© ^enr far *iifar mm*\ 

^i^rf ^ *u>c^ ^®t c*im mr i ^mrn^s 5 ftt^ j iNc»ifi ^^isi ^r^r 
fa¥ m^BT ^ms ^?r i 4^sT sttf^r 

mow ^irniffr «nc* i 5ttf ^ 

4^?,'Pi^c r isi Ptc<p cmm ^iw Ji^,iii'®i <pcs i <pc®i isji5.'»ijic < p ii iHcji 
c^r^rciii^ f3r : <?.i $®m 

*® wf c^rf ^bt cmic^ w iiji^oww ^siw ^®c¥ '3T^rr ® 
fPic<p •i'ssrsi mc^s ^ I 

‘Wjm j if^<p'»ic<i empm i 



(RRffs RCRRtMFlt 


Mr 

RR^IR RfRRSoR ^R WS RPR I R# CRRRT RW ffi^RR RRRRR ^T 2PHR 1%sffl» RRFl$ <RH #RR 
f^o ^r ^ Rt1^f& r sfRRRf «iW rirpk 1fcRfl> rW <rr rpr© ^r i ^®Riwr Rtfo <rr *rfRRs®R 
<p*iI*i RTC^g rRR l'®*ifDsi Prc<p CRRtR RPR® 3 .cr, <ilo® 'S RftRR ^llpsi 'srhH ^Rlt RR I 

RKII^ sh'sis ^“U <ftR* 

RRtf^ RP’Sst RRR*^® RR I WsW RRR 4RRQ 

<RflT ^tRs RlCR* <R ’iRRft Rfatft m bo° (RRR RPR* I 

4$ rw *n Rtf^ w*m nSjfc* rrt f^erR^ i <*irw 

RlRlt^ RP^oR RPjj ^PR* RS' Rfe®fR C*tl% R*fR *wlc® 

% R*tR RPR RR I Wf 4R RWlft 4FT R^faf ^otRRR 
%RR ^RT RPf (PltR* CRRRt Rflw 'RtR t%Rf ^©T (RRT RR 
4R°s TSI^SR RRRR RR Rf^R «1% iRWt ^Bf PflMtl 

*11%'t>Nt's “RPR I fFR : <?.R RlRtfiF RP^slR '5[^*|j <fay 

rIc^N stf^Wt 

cvsRjiI sp^(^te^fMR SlP^-t <£R*. <£R Rh^aR 2PRR (RPR I RTRRT WtfR, RfRtR 5 Rf*ff CRRRf RR « 
RSR^ RPlJCR RRRt RR'ICSPNR t>C®l I 'oilC'lf RR*T ‘^fiS ^R RRTR PPR> ^R RfRTtR RWttR ' 5 TPlF® v ® «Tf 
RPR 1%^WRR ^5[Hw RR, ^R RRIR TjRtR Rc'OI'OC®! <4R RfRRl^® RR I ^RlRlR* Rf*tR <ip»tPR' 

tw RIrr'sr <prIsi rmIr rg®iI V3 ilc®ilfi 3f%3R e l‘ | 

RtPlR f&3lfi> W RR I 4RPR NN' RPR RfRR^R «ll««i<| I 'RtPRR 

Rftr ao rrrr «iH%r rpr ao 'srprf^s Rftr ^rp o 1 r^ rcr 

'RPlRR R*^ I 5PR RRR Rt^ (ilR?, f|fR RRRlt* R^fF R'SRR <^1RI 
RSP5R R1^ Wfl crR tRRR Rftr OB R?R Rt ta 
ON'-^Rto W OC RRRRK^RRl 4RKR OC 21 R)>|Rr> 

Rftr I ZAON ^It '5TPRR CRRt <£Rl ZCON' ^Rf af^RRR 
CRR®r I ^RTR ^RRT, 'RMRJ Rf% RfR AO RRRR 'RRf^ Rf ^R 
NO RRRR 'RPljw R^sf ^sRCR (RlWt ON' RRRR KR (PR I 

Slf^RR^^ ^3f : «llc®llsi 2rf%RR^*R R5R <i|R Rf*flR t>®l|t>C®lfl Rc^fl ^RR 1%% <PCfl (R RtRRR Pith's (R8Rf 
RR 'slc < P SR^RRRfRRl 

i | 'aiMpvs Rf»tf, 'siM'C'1 I^JC'S Rc'OI WIR 'SRR ^vfw i£)R° s glpR^'S Rptf ^R 5 ^ RR'SCR RPR 5 I 

^ I ^IR 5 PR£ RTRJR iiRs PP^5 RCSR ^IcrR RRT RM^sR (RPRR Rl^R 'S CR^PRR 

Rtt^RR R^Rtt] 55 I 

tRitR ^CR (R 3R R^UTl^R RRT RRf ^RTR, C*ft> RJRT tR^ RSSR WRT 2RR RtRPRR RPR^ #®!r 
RT*RRR | lRf%^ sRSR WRT SlI^«>Mlt»M RlRT 1 r1%^ ^R I 





R'SbH 

*n$- f^Rit 

C®tMf ^T^5f CJlfttf® C&tCM *I^T >lHc<£ C®tC*n I <^>lh ’’flcfr C&TCM fom ^srrsraT ■?l'»lc<l CMff® 

cm nr w arifat, csw?r <m, «ui$iii»i BjN* « r»t35*ii>i RjB^io Btcft aro arc*fl> 

«rf&5# C*TCM Wf ^FtW W I *PHt ^NICM CTtCTt ^ ^ #n ^ 

cw Wi a1%^s m ^ «*isr $cBt af%% ?if^© m i «m ^im ^r 
mi ■fg "fg ^ « c^r ca*m^ <?$ <^ « <#c^ wi ar ^ 
cMart^ ^sT« ) -jpR<p\»!c<i ■sftarw >jf x '©w cm*t ^csr i ^■'^rfr^r ^cipij, c^Mc<pI<i’Jc®ii ^ 

msi cm ^ am « <m$ *n^sj cm i "#r 

W¥i%r5?i '■wa^a' «iv»it>\ai 'Q ^i^sfisf vsl^vsisi >)|viHj < jffi-^Pq^Bfc?rcMi 
al^sR^c^ ■ > j[*isilfi \5</i>i <pcsi cm i wr^OTf^^ c*r «<p>j ^ilc^ <yfa i 

Tjft?T «JJ1'0»| Tj^ 

C5TCM^1c<ll«ri ■ ! P»<'0l Ml «T s fJ<l'$ C5TCM aRsffr PiIm? WW <P»l ^C^) 

toft ^t «H3r csw cmi m ^ i cmcM ^rfcac^ >wct>c*i PmU* ot ^ 

!<H '5jlP , 'sc'® C^?r^ CMT^M, v slc < p ^R5fi fMt <^c«i ar^,ci>H ^C's af Pr^fi '"'Fi? 

^5s ^J-lfcvi m\ I 4$ ^CM MCM TO* M I 4 W f 5 ^ ^ <? 

wPBfllBn aiw^biR* c=rn^s?r ^sf \<t CTPt *Hh* *nai i 

cm 

^p» c»n% ^ ^isit c^rf ^ m i '5ffwR*r c^ft ^icm Mt i 

CaMfl^ 4 <R WTQ M ^°n ■aCM ^m(^S fM I 

(m 2f*» ^ 2RM I W- T. ^T «ll«»ll2l rn (Convex lens) « <. ^fWT ^T W# C 5 !^ 
(Concave lens) 
f&C3[ <t.8 (T) ^S*r C®Pf I 
^fiw C®W3 Mf M I 
<a^ C®TCM WttM C^rf&f 'Q s^s 
^1 ^S^T CSfCM^^T 

^ ^Tf 9 ll'o y ® M I ^ C^l^T ' 5 lT*M e 1‘ 

ma c^tc^ fa^s f^r® 

[Bar <?.8 (*r)]i 

tWr csrf^t [Bar <t.<t (^)]i ait 



^r-i*,fi®R, b'jj-io-sr 




file's 'SftM ^ 


c»0 


c*rc*i?r ^rn?^ #*tr 

^MRas ^i ^ 

#Jfw to# wi wr 
TOltf^© 

c^twr <*fi# 9r*ic*> 

f»lP|\© ^.c«^ ■qc®! »IC*1 ^?T I 

'3TT«rlsT«^5‘ <?TC*t?r CT 

c«fKw wf tw<i> w»bt 

^ c«ic^si ^ 

'Sf'ij -q^lfi C'p'ti Tjffr l 

<i<g»'ol$i W%?T ’Ri<p# c*ic*!*i sWH^ l c®ic*i?i 2f*fH«ic^{i -’•Hh'sfih ^ 

Pl<Pb<]'sl JdFs^SC'fa *1^ 2f*Tt»T CT ROIC'S RlPlvs (S'Q®| C®Pf) CT R*^ ^t^s 3.0^. 

^®T ^IW ^ («I<!'S®1 C®PT) <71$ R*>JC<P (TTCTtfT 2t*rPT (TFtTO ^®T I <t . 8 (*T) 'S <?.<? («0 fifel F ^C®Tt 
2WH C^PtWT I C e 1C , *1*l '°llC«ll < P R*^ <7fE^ 3*TR C*PR>Pf *$3 ^C®ll C®1C®ISI (TFl^PT I 

ct^rt^wT 

TOtf wif*r, sftM wtw$ -wi^m <sw ^ #^f ^s*r m ^ f^p® fsrfw 

TOST I TOfa?F ^SS\ (F ? T W^TPT ?I%^ TOT# W; wr £ #^tj^ (^fM 

<tiwtoiiR's '^^'^ 5 r s ic j T^?n <®rc*T3 <n$ ^^t# ^f ^pt# 3£®tt c®rtt?t 

•*f»l'ol I S^s t<RS sj^ ^l-'ssh «sfcsfl C«1C»I«1 «ll«»l# (^5®T <7TC*T) ^ ^ ^Pl# 

(«l<|vs®l <m) sjc«^ ‘ 9 tR' c Fs <P?llfl £R*Fa|$ ^C®ll MC^Isi ' ! M V ©I I 

c^ic^ifi ^sFol^ sfcfw <*rw ^c®TT (diopter) I <4?T <*TW 3£®Tt wR»«ih/f^1?r I c^ic^iji •q^'sf 
<i"iN^ ^t ’Wsff offtst i c^twt c®rtiw ■ s m'sI +1D ^®r?® «Wfer, c®i^^5®r ^ ^ 2f*tPT«n^ 

i faiblfl •’JCfl «llc®ll<P IRPl'S <P«1C<I I 

' s ( , ^ v 1'»lc < l C'IC'ISI ^‘M'sl —2D ^.C®ll '»I<I'©®1 Iflll^ 2f*Tf*T '°IC' ii Pfl -»1»)l"'05lh <3<P’J^ «llc®ll < p #11^ 
wfe w ot, <m (to c«iw ^ ^ 

»K*1 I 

C5U^ W$ 'SRK 2|f^<ph 

cm^ c5TC*i?r c^iwt war ^c4 «nc^? ^ *v& c5ic^ qfl» « 

«liC s ll&'il ^Sl<5 I 

^Tsrat wtft ^ ^ •^i'»lR<p C5l^tW f^ (Near point) C5N ~5J& 3HT <^T ^ ^ ^ f^ 
(Far point) C5N W ^ WFT W I 4$ ^R^SI ^ OT ^ C^T 

^olc<p PiRcj) I C5tt*l^ ^l'»lR<p I ^l«lR<p ^R5*ll® <ui^>© 3 .g®r '®Ic < p ^f^si 

i^iU <i®il ^ I 





at •spH'jR? (Myopia or short sight) 

(a) at ''ja^RS (Hypermetropia or long sight) 

(*t) aRaa at FWf (Presbyopia) 

(a) (Astigmatism) 

>4 cis acaj aaa ‘jfDc*? ^RR 2f*Tf*T ygll5 aaf aa I Rct> aHc^ «ilc e ili>'il <psl ^.c r il I 
mt (Myopia or short sight) 

aaa cm <pic^si a^ caa^s am R 5 ^ ^cssi a^ caac^s ‘ s tf?r 'll, a>a*T cstcaa <a^ 4 IDc<p jt^RJ ac®i i ^a 

cm*m ^ R^fc 'iR'W Ra^dJ aic<p <ha° a^ca 5 “"aa* ^RR ■jra'sm ^o® 

aac^ «ilic*i «ifta« 8 * ' TO la> caam i R»jRRi^© afi> aawt <5ji> w aica* 1 
(i) csrcaa' wc^fi «iR> j ii 5 l al^^Ra caca 'Q 
($) calc'll <piaca «iRp-c 5 ihc<p$i axraR ^Rr caca 1 
wr tj 3 bt arg w P#® wrm aftr <mn?rn cacaa w farm aRawm a?r (mfiP rm amca (F) 
aRR^i a&a a>csi (fiRi (f.'js^) 1 <pc®i cm a^ caac^s am ar 1 



atom 


<fl$ ^ amla Wai WT <awfl» Wf CaWT FM ami* amffo W W CaWla ^.j^RR 

^ac^a aam 1 ^ mat c°ic^i-fq maifit Rmt cmm is^a 0*1 caa ^RaiS) Rrnrn RaDo® Rmt a*ca 1 wr 
«i^R ^ac^aa^w® to® aah'sah 'aicata 5 aRir ^ aisRj<ptft aa'® e i cam L (#3 <?.ts a) ^a wtor 
<mtca a^sta w attiienwoi wrto ^a «sw. maato afar^M cmaa caca aRaR^® wr cator at 
mRpfc R <*m «aa ac®- 1 <«$ maa#® aRntto 5 ' tomt to* af^® amca, ^at T R^p® to® w 1 
w<iR cm a$to T R^o® caw ^ T R-^^RR ^ 1 


ala^R> mt ^*^R5 (Hypermetropia or long sight) 

wr c^rwr cm *p?r caca a? cw® am m wr <s$ rglk^ ^K^R? wr 1 mrniw®: 

arw ‘tji^cisi acai mlU cw am 1 R^RI^® <pi#ica ^ ac& 1 

(i) cFcaa ot « iF®aiS) cacamar cFcaa pw c^i-^ia ^ ^Ra caca 1 

(■^) c<p|c*ii «iRp-C’ihc<pfi aiiaR >5 Pt caca 1 



3.C®1 b|$, 




<pc®i PwiS (N) ^.c'a Pi^o ' a ilc a il < p dftj c&lc^ c°ic®is ^WJ 'I?! csfi>*ilfl Fi^c*i 

(F) ftPi® ^?r (for i ^ fwcfk < pi«s ‘‘iRr^rti 


N 


F 




ffezr : tf .S ^14^1$ 6 ^5t?T dl^ls 

ttf&m 

efMi 4^fl> '£'6®l C^lt^W '5*M ^1W $.C< I <PC°1 tblWiJ f»l5 > l>'0»l 

(N) fo *T ^.c'® f*W's '°ilc fl il^ dRl ^ c*ic®i <?m *1^ z)I®*iR)'s 

*BT ai«ll«M»IOe| «|fe»1l3) effort (R) 43 $*tW *I?W I 4$ Ste^® ffistf-W RrW 3 f^a 

<m°i 43T Nj R^jpo faiPi'o 3W i ^43 C&M <j^TDc<p N x fc^c® C3*fw (N t ) ^l^R5s 

l 

C 5 K TOlt IJKliT ^lt?r 

'siMOT?r csk 43 sfi> i 4 fo mm ^ c*wnt awien 3 trc 45 ^ m m i 

RR>^ iSHiw 'oiNicnq cdNc-? ^twt3Mt3t?n 4*jwt3 'src*rr ^•u's*! *wi 3f2fa $w, ?ifo* #33 «M 

Mtt 'srtwt 3mt3, ?ifo* *Nto 3 $ *K?r 3t 3mt3 ^sit i ftq - 

4 , Jc®ilc < p RsslRi'® 'gc'i 33T wil I 

■’jRJ ci>tw?r ej*u ^5. 333 # i 4?“ 3wr ^rt®3 3MM Pi^Im <mi i 4»Jg»ii«i 3wt ^rj^t 
^ wr fetyfin 4, ft * $ 3^3 3i3i3 ; ^ 3t3t3, ms, % 3 ^ « 

Rf«rj Tpf CFfW3 W3J ^3$ ® 1 M I 4 *J3E33 ms CSNW* wW*j(® 3 t 3 ffs »Rlil'®l 3*W I 31^3, 3T^,3^Rf, 
33, fsrf^ ^r (cw- *ifft cfcs, '5rr 5 0 ^ c#r ^ i 

CPtC^I?r ^ilS^p 'SU^f Bf»ij 'i^R> c»jc*i b e il’Q v °i*ij's J j I ^il«ilPtc*i<i v lfslc|c i ra “SS sic'ol 

CFN'O ff|"« ^C?T ‘‘ICNJ? I C5W? ’^•'ffllJl »1C®®f < PflG'® adc*il , sf *i I 'ol^ ^ Pl^lQ'o »i»m ^ 

PiRjvs Ws ^ I »1c<l^HI?l C^Plt C 5 ^, WIHQ C6tC^ ^KT I ^51$ (?tC^ **11^® 

^ i ms c?rtOT c^?T tew ‘^iMai^’ m i ^ite^r ?rf% 

z|I^^>s < MW '5j^r (fl'spr oiMjjR <u^lsi <P51G® ^W I C$®T Rg*i St^fS ^TSRTj ^H®It^W?T ^IW <psl«] ^T^RT 
7rmR«fm^^w i «N\bi wPi^pjh f^w ^tw <psia *i?r c^tW5j^ wont *w i 

w 'srtwt ®tB<fir w i «iiCTt Mi® ^w c?r toss «pgte rt i 

CdNm 1 <|Pt a i h'0 "5IW ^Jl Rt CJTQTH^^Sl'TI 




'siMcis *3J r i'©»i (?IW <p»j c^Rf cflW ^ R 1 ^, v I'&c b i t>M 'Ic^ I 

^»it ^srcy c^«r *t§c5 ^r w»r cum ^on «im4*m *x$ *f*i®fcM wi cm 
^©^c?r^i $ttwrm cmt c*t^, %faH c5Rrf%»H m « ^f^SUifi «mi« ctoj ^ i ^ 
cfi^ im ^?iff© fW» « Rat% to cm « *f*i&fy4i < 57 ^ 

wtisfi^s 1 




<^Pl<!bP] S% 

i. 'S|l'»lR'S» C5tC*T ^R>* •JJ«1'8*I 1*^ <p>®? 

t. <t c^ifir *r. io c^r 

’f. a<? ^r. <to CTfsr 

C 9 !^ croar siwierJ ^(fll- 

i. ^T®t *Hl^ 

ii. (.'ic^fi WSffl W « csff^T 

iii. j i*il'8nl®i ^rf*lr®c®i I c.<p R^w RRi'o 

Rtixi w\-\$ 

i w ii *f. i 'Q iii 

’t. ii 'Q iii *f. i, ii 'Q iii 

PlCDS RiflR C T^ ^ST 'S 8 »R Sfcjjjjl vS'SS ^tl'Q : 



©. 5**tHc<p CFfc^nr <gRt<p ^ <i«il ^*1 ? 

~^. j^R* *r. nl^Rs 

*1. ^R> ^r. R<w ^R> 

8. <4lR •’js TOC'S ^C*l C^H < WC*W c®pt <IWR “Wiw *C<1 ? 

^ . S'Q°l C®1*T 
*r. ®SMM'o»i <m 


«r. wnw 

^r. 



^ 'sum 



b. ^ sjI<k<!Io 6 C*Kf <?PfcQ m ^ I 'siuftc-'P c^fesi <plc^fi 

c*m wurni ’kH'ofo® « voi^ ^T \bte?i u«i ^pr ^i*r c^fofi w 

c*i*r 

<p. mm siFs^t^t^^T? 

*r. ^f5<q ^j»iv® »j <i«ig'® ^t^m? 

’t. c^pej^© C5tC^ *wc r ra mlbc^o 'RsFfs!? RiMiT ^ i 

R. c^^Fsfi RRR WRT ^|v®1csiji 1%*^ ^JiC'isi C®FT ^j^Igsis ’taRc'fa c<ill^ < ?'®r Resist i 
Pic&fi !&<fi <y\c^ ^’jc^ilf] 5 'qs Ri'e i 



fi><i|— i Bi£|— ^ 

<f. (^pr^t^^r? 

*T. C«1C*I*I ^vsl ^=10© ■#t"^H?I? 

’t. i&i£|— i ^ X R^Nt> '^ s W'^l‘?RJMfl"^ 5 5' I 

R. ^ 9 lll\i>fbC'o P, Q, R Rfa'R ^?T I 






'siHkifl tuB-ri *1HT 'a'8C2i1's®1w «f1\?«j s<?c,»ra ■’lEMa <W$ I <*IOT?r c<?lc»ilfi> 

aiffo* *tm c-^ihiIU ff3pri *i^ *m, ^mt *ma wimiIU 

W 7 ^ I 

• 'Q ^Q|»J sjMjt ^PHt 1 © HlflS I 

• v iPhta<MH af^fn^jwiT <mp 8 *h<r i 

• 'Q ^Q)*j «$'Q qran 5 VI, sjs-^Js <^* 1 ! < w]c'® v lta<i l 

• ^ w ^of 'foEta sto^JWT TOC's *tt?R I 

® RRjjj ^©ta ’SjMjT v t1flN i 

• ijftm « Ull^GC^M C^O « dMilPw ^CWf TOOT W I 

• 'SHWlWjfh'Sl JjflSw TITO'S Ul^t^W ''Sjfltol ^OWf TOOT *tHTC I 

• ^T*f Stm TO5J RR>*| SflFtST ^ot?T foi“|£j "h|\® TOC'S I 

• *lfilMCHl '8UW1HJ ?wnr illTO « SlP&CTO 4J<*W « ^'M^t‘1 ’ICb'fiH ^ I 

(Polymer) 

C»FII»lte«M ^ ffi&Ff ’tt$ 9 t, 'iPlRlC'W ■<TT*t, MTTB3T ^J!*t, ftlTO 

Scto < pl'*t'^, ■'jl'b ^»M\jp, *il^*ic , w ’Qjol, stain — **pr PrPi'i «ihltui ^5, ,y l1*lf5's 'e «usyo i <iRJt 
TO$ *rPPmi | *@m (Polymer) *N1> *l*r *tf% (Poly) « om (Meros) d IOT, TO 

^TOff «NI#« vs|H^ (Many) « ^ (Part) I C^Tf^f <*TCTO «iPF 

c«fh»l *iMIc*i PJ ^N»r5 ^Ef ’ItroT TO , '®l5. ’iElTO I t'®l*wl iTOfii c*ilTO FItoto TOT f5el toc 1 © 

’ttST I C®llTO C^lb C^lb TOf C'etl'Sl ETO ^<pfD ^Ef PlTO t'oQ ^JT I '®^K ^Ef R<P'lfi! ^.C°l1 ifl*llc*1 'HFTO I 

sTO«i foeelc»ra ®1TO *fiJc»Br «(c f i'9tc*il ^ ^ ^ i c*j ^ 

C 1 ^ *@m M^r , 'olcisw ^«r (Monomer) I 

, =rr*Rjt HPiRt-w <]ji<w,is ^c®Tt ^Pii »imi»im <?>i^ *@m i ^t*jat ct 

ffi&Fr ’itt 9 f (pvc) ~wm im* whnm i ^ 

TfSHT 5,C"5 4"5pT Cult'll ^tT (T 7 ^, C'lW'Q 'C'ol^ 3.Q& 

v iiw i ppr- ^5.5 tsi^ j i5,[) si wii^ iIc>ki *@m, ^n ^E) ww 





« wat«#ai$5- arcaa aft mm cm i i =naia twun$wa atat-ataa aptt caatafta caftfa attaa 
*i Piaia, in ftsft aa csnrsn^T « paaiaffca&s- atcaa aft vichivii^ pic^i asps ^rnwr aftam ca 
5*il^aH»Jt*il PTPlft; 'olym TOTfolfol zJ^foc '0 atsat atlT I qciaw ^Nsl aft MPhIs I 

csm PlWtHl Wtfcl ^ i3nlWit*lM TOU«iH»jWl af»|ala? 

aft, ftp, ■jgffc ataia-^tpit aftaia i «iajftw caatafta, csftra, atppaftfr , ftrifcftr, 
aPiPta- zj^fvsc® atGat ata ’ft, ftia-asiaataia ^>Ri»ooic-q fcsft pat aa i liiatapit ^>Qi»j aPMs i 

■HRatawi sl&?It 

awian cm aPwla fcsftaa Piftft laa'ft afoata »jhjch i ca dfonta *ji*jj<^ hciNIs aPi*jis 

fcsfr aa, ^tr*$ apr aRabma afrat i aiaiaa*® aPww-Mta torn « ^sicaa «iuii«h aai aft aft 
*ic*ii *4i<j ajff 'oi^c®i ftaaij aaft ca^aia? ^a*} aarfftc® afta caft apitaia aide's atata 

at i <ataat 4ftp? *ir5tca PMw atft- 

jft aerials + yft *ic*ii*)is ► *ic*ii*)is - apnaia at (apflaia)^ 

RjiTD ^cilwlfl aprft'vajj ail^fiSoo R>ifD ijcilwlfl ai<pc<j 'a i $K«il»wl ftaro' atft- 

ift ikhixm + ift awl >iia + ift ikhixm ► mm - mm - mm at (unlaws 

^taat aft n aa*ua* apflata ftta taa'ft aftaia shiv® pi^, ^lapr aftatawt sd&tjift ftjjPift'a Saim 
caattatatai 


n mm ► (acataia) n 

aftfta ^)'oic < q^st^aac'si*)*ii «th? 

^ftfta anata 5 ' jooo-j^oo at$a£%a i?ica ^oo° caaftata ^taaiana S'e® a*apr aftfta atsat atai 
«cs aftafoa'aagjaa'alaaRi aasiaarftcapr^fapaaajtaajaalaa'ataai 

St&uM « ata 

n ($ftfta) ► aftfta 

OjSfStW 

n (CH 2 = CH 2 ) ► (-CH 2 -CH 2 -) n 

0 2 5f5tW 

^sca ftp ata aasatar at asata taftfc 4ft esaa wafta aa i ^aa t>i^ct>Piain 
(TiCl 3 ) ataar sfsia^ajaata ^Fcaai^a^taatPi^ af»if?tat^"aa i 



C4I1M1 mR 0 T 'SlMa-W C*j|f*fa blfalUl aWJ «HJ'4V| a®' at asR® - 1 ^ a® 'Sll'ilC^W ^1 Wfl al® 

OtOF s^pl <pw, s^pl <pw I will*talt"i aaa a^S fi*i *tT, ®*R *wl Pislflt'ls <usnj IVi *tT, 

®it £ apt a®m far at aor aor ^ as i ®i$ a® at a*T%-c5T % *msfo *3^ ^ i 

c>»i*wi famR, a^fasttafisfraafaaaa^fisfraaaFst oicti ^liTTjsT aa caop i ®$ 

^31$ ®$a®TC® '$mi'3lil a^to$ ■^fm I fa^aato ®$ 4#K® 9 aaoR 

aia$® ^*1*1^^ fm i to Tjst 9 asia® at®t 9 ajrrft, tom, ®fa totw $®nft 
PP>;i fl^**i aiHf t'oR ^1 aa i 

'aiaicaa ’afa sjcafa3l?i ®$fcaa 'a^pilSI ^waaa 1 ^faasia®fc5fa®aj^aT (Cotton), afi>, toR, 
ca*la, aaa, fa, fa, ajprctoa 9 at®a ®$ 5,vojiPt oi»]oil ai^I^w ai9at ala, 'slcaac* ai-^to ^ 
aon 'awjto ’torn, oiaa, C53H, afaa $®nfo orsjoiT aatPfa apnafa ftfaat amt ^ffa 
falcs cl'oQ toI aa, '®tat a.t*il ^Qi*J ®^[ I 

afato atar rniam ^ar, aft $®jfa at9at aia $fa care 1 ®$ 4 ware $fa ®$aori 

°fai«w cm*t*r, aaa 4*j(caTai9atata ai% care 1 ®i$ 4 ware ai 1 *fa® 3 arei 'aiaia *rt®a®$at9?it ata 
afatoatoi voi$ mcwre aPra ®$ata 1 

'aajfore ®$ ^rtala ^mrnt aa 1 ORWlfaF®$9 aa caacalto ®?i caaa, lotofr caaa, 
faarepr caaa, fafat «uimiPwi»i caaa-4«jpar ca^caiurre ahWM afaam?i® w ftsft aa are 

venire c^i«ac«il1Sr<p 's$<k»i I 

c'si*wi ana or carrel* arer ^aRacaa - antf, at far §fa 9 at% reta £®f?t aa 1 opr 

^far®^ ca^reRf otre t®fo at a*ca w antrtfa ’ion aPituto ftfimt af&or ftsfo aRt ^?r, ^islt ^ort 
aanpiqonto^i •rt^R, atom, af% caiPrt^R, cs^a-^ajRT ■^jat *R-oRortf^^ ^Q)*j ^55 1 

a^pflj ^3 'sdsNiiii^* fa at 'st Pr^a a»cs aft> *niow ana^f ftor t'oQ 'oia 9aa 1 «iRia ana^f t'o(5 ^r 
Tj»T cac^, at 'ator ^ otw 1 < pice?§ ^r ^atoj a^sj® »j^a5 1 ^iaci , ©^^«a ?atoj cmor 
casatafa 1 

taR ^> j 

^Iflcw ftc*i C^tHT^ ^00 ^I^tu c^*i? ^jlw3 voH v tRN^ # i 'Q v lf3t>l°l i l 

■^wl «Pr I ^W (Mw *$&\ t^o(5 ^ I adl^l^s* Slfer SpfpT ^Pt T ^J5t I 'orJ^taH *\w\ Pic& 

c^mi ^TC®ra“ ^rc*tr ^rg; -=11^!^ ^W*r (Lumen) 

•llw I 'Iw ^H^PIt C*T6?TI^ ^ CfllCTO d'filw <j|il l 4^ *1®ll^l^ ^s^tb ^1 W 

?tal Wf^t ^jBT C^bvalC'll , *JP5T *Jl?Tt ^Csl I fr'olfl 'SJPoT ^Iwi ^tPf >oo 

^48 ^T C^lb\b ^Ic^? I 
Rwh, ^TF-ioTT 



*11*1 


tor 


frafot RRR lift C»llW0Ml 4R* ^TRtiR RtCR *p-wl*lM %R RftT RCT ^ ^ I 

'siM^ftc's ^fa CRtRf^ C'sJR RR l ^aER ^kj-dIsISc'bHc'IS (moisturization) RRTCR 

's t><PDc<p rser ^shirri 'a^R'tRRfRFmamRR ^^©R'© <ririr wrircBia ^orr c<mhi 

R'fcRRRtl Witas 4fSlE^R5?'RE4'^'®'$R^aERRRf^RRjRT ^Picvss Ri?RE*f C'oRR cRHMl 
RR Rt I ^R R^ST RI^RlW C'»»J«i Rc"1<) C<PlC«ll RJRRf si^cHs jJc*l|er *1 C'IS. iRRlR <flR R^R RJRRIR 3 ,mjc.^ I 
^RffSR <fla^StRlR^|<rR'aTRC^ <flR R^l0'1^®l'6l I 



«m i « i l>t> i c< i »ii'{?wif^'BiM 


csm(sak) 


fi>af : fc.i 



' s llC*l4M foc*i$i sH®rl-<ilf^w CHUM* s®u.'© va il^l csi*lf»i cai"l l<p$. I R®iI j i^ b i RRT t'afsk'® (3NR^§ 
RR^SRRI CRRCW SftTR tft 4R CRh’rf I t%R RSSR <R*tR TOt RtR I (RRR RT a^ CW RlW 
^ zjetll^jq cata*IR iRW Rc*H sifiRlR ^ 'oik^H RRT RR I CRRR ^fTo ^Fl$cgRR (Fibroin) RtRR* 
<^F2RR C2nf&R WlftTT aatf %R frafR I gtffiw ^ RER7 CRRR RRE5ER I faf%^ 

tapjcRR w w^w w$?r <nft aar rr i c?m 3 W«m rtcer ^ r^ rr i cm 

Rh<p| R»$ «iR < p'os i§R3 <p»j af$i*i«i aiat ^Iji i 


*m (Wool) 

'ail as I ^Ic'os Rte c’^c<p 'ail'ais’pl^ «ru CR caMIc^s Rat r<ici>«i ^llPl ’©tfa ^t rc<^, aRRRt Sc°ra catRtRI 
m $alR«iU rer Raft cim '^wu Irerm r?r a r^ rr i Ra%®t, tafaRtawr, i*pr staler 
^wr, rrerr ^EgaEatai taftau i 4$ w ^ter ’ftaa wtaar rter EaatER at'am 

'»lllJC' < P **l lull's aits I ‘ p R5f ^^<5 1^1 f^*fR ^lc'8S Ptc*1 *1^1^ 'AM CW Hlcfl *Tf I '61$. ’‘jlcil 

ftpr «br « w ^r i ^ 'e ^?r a’W c^r ^ti ■jr cam ^ ^ ^ i 

'©|s?J'6l ^STft 5 a^R 'o^c<p ^c»r «(l«»l« ^ ^«T f^fCa *ltl?r I ‘‘W '5f% atfW ^ I RI«^ erlc^ 

C'owl "^T CRCRsT C’fR ■?,(.'» ‘'T'R ^?T I SIR 8o Btlc'Oil C^R (?tW ^.oo SRsR ■ 9 t“T 5 T 'C'sR WT ^ I 

(RR C«IC^ <RR (R aRT 'stW ‘f|pR ^T (Fleece wool) ^ RT R^l$ Wt C*R 

c^tw <r aaR aRT rr '®Ic<p ^a* (Pulled wool) aat r?t i r^rr jr 'q aca <r csnf&a atw 
^ ca Rffia (Keratin), 'si faa a*tR ^ afc® i *MPWTipiJ«iiaai4i, cat^sRT, a^TQ, t%^af $^nfa 
iscgacaiaj i 



fSR aa^caqcalfe* ac*IX at§*H a^SMH I Rl*lla®lw <ilf5>Pl<P (qfSpff « C^llftlRfoa ^ ^JT^K 
*iI*m* shl*if*i<p aaieta *Pi»ibwH d&*ils *itajc*i «ili,*i'i 2«fi "Sjr | 'il$*i*ics* d^l*w ^ cc|Rm «W toI 

«ii$*i*i a? spw « aw i (£rt ftd^nj^vftj ftotca ft®pt ^ i ^ •ai^w eai^ at, wca aw l^nr mmw 

(Borax Bead) TOT aW R® *6^ TOI Wtd&, Rfo ftfflr, ajmt^T WM? 

•iIr o I '1 NJS^O fl^H I 


am 


■fSni^iaWTC*BHaPITSMHiS SNaw^l fcfasif PRCTlBT <9 SllPlW aatf catW GRTC $Q5 a*HT 3?T I 
ffc=T SPFIGBT SWt=T GRR (» ft) I^®4lltV||^i||V| « (a) «Ulft£t I <4T ^Wt, 

wita*i, wiRterl® t$ai iW. CatttpgfS I a^ mPitaa RW CR*R tfltaf at 

atea aata grr R&al ^ca i aftw &slca efflaaCTafiri ^ csurrc? caPt aaa tf% 
aja^Js^staisrati 



fa*TCVPT 



wsaiwiRaw 

al^Wf^clw 



^lhtbb 



fSia : b.^, 'oi'J^ItH <k.sjs Pit# wmi 'o^ar^pf 


^ Roi 1% adaR ^Ttb aHicai alar at, ala "4 1 tflst'MJ 'a^ftwswc*TR9tt®RwiiTRS‘i 
cth siRsala ^oT ^t ^ca SaPlc^jfi ^aa i <*ic^ <m»w ^a war iac^ wa 

a'alfc ^ii i 'si^w Rwt fraRa RI&jj ata a**^ 'alaal aim i 


ca aawa Rjst fcsfta aasr ata apit ^ R«Ja, at w?$a $«r waatft 1%^ rjt i caaa-^afir 
caaiir ata catw 4iaia wa ^Br^te" caw «ikin "tot wat air i ^ si&»w *iin ^oti ISfPM 
RrP^d&ala slfaf aw a*T5*i PHS' l '^cw’lcfli < p'5*i Pn5 eia'wi ca*f at c^I*l a*al a?T I 
^ ^ll^t Pm 1*R f*jc*i ■'jol a»|lj| l 

c>9i>«ii <nwi afli at Hltwl'Sla (tw- a*f* 1%Pr ^jiR) ’iRrtwft <fl^*i*aRtP5^ , wia^atatcaf 
at, aica at i ^laa, ^ atsR a*at aa at i a^fla wt a?r aataR ata cacr i <sbt 

war ata ca>tl> iNtii ^Bi^ftaai^ ^aita ®tc^i a s cr?Maa aw^at^ata war i 4^aiaia*iw <t-tr 

l^aaaaaWi <flaw o»w «rOj?i wsraw atnw csgt at Pm aw i «ro&i ^ca aiaia aca ®ficna 
ai^nr asa aot, ^pc*i Ptc*i^ wt ai? cawwiatarafsr aoffi wca c^iaiaatawaa aic^n aw 






loo 


c’O'rar •tsr *m «itc^r *itciRr *iw c^tfi -m, m TRitwr i «itei 

?himhi ’■fir sit® ’ll?; ^ifi> c^w io-i<r R*r *nPiw ^Rui Mt>iwi ^ri *h>imui ^t? 

^ *w^5. ’ll?; c®^ ^IH ^r ^ «iHM w ^ i ’ll?; «ihN ■ y ilPic» dnsg*£ftM^?n 

*IH iij<p|2)'o <p«l ’115.1; ^T cs*i ^WT I 'g^il* nc'o| 5 ^ *ll5> ^T C?*f ^ol <pfDlfl btmj P'lPix. f»ic*i 
c^nn^ri 

anRw ^ 4l«lw ^iJT ^5T C*Nf ’?R r I C'aNfll win CT, CSTtfSr TJ5T fcoR ??T C*PT*T 
^ <flc<P I ujcyu] »w1»iR ^JsT frsfltfaa ^T, «i»u c^lc*il d&uta "53T *ff I ^Qin '»'qyi clog's R*^ 
ca*w ■sjcst »mi»iR ^jst frsR \ snf^^ , ?^sitf*l?r ^wsr, 

c*ii*i ^t ^rcsR: <wi *?r RR>*j 3di*Hn “i5R c<pciJ Piwj i adi*lR cm, c^ic^ c*ii*i ■ B i“f s f 5®r c<pu; 
Rc®l 1% 'Olt'lfl Nl<ll'5|^ > *pR> ?JT? *lt, 'O'^ C<pu5 C*P0?lfa *fi! & *1^*1 SJ|% C'0*l*1 w*lc*il ^R> 

R»^ Rc*w "^CTT 'sihlu c*iN »l«ita *it ^c«i '©'^ <paI ??r l ©tec®i ’iR^ls c?, ^*p5 

5 PjpJ ’ll C®k<P •PT? *Ml m I »*)'olw *m, CTT*T ^T jj*im» 1^*1 ^*T ^*il I ^ IjM 

®*T <i<»to <pca ^l ^lUls btmj PHPix. Rc®i «ihl ??T I 

^ol ^>|i5l (Spinning) 

^ol ^lUl ??r RnR^, Rot I ?Hiflpl« ^ Rw ?t <pls^hl* <iW *mc*w c*4w *jjol ^lUl ??T l ^IsH ^ol 
ct RR>^ W' amic^ ’ST 'hc < p < p <mc*w 4iwwi ^ ^ ^T cs frsR 

TJ513T ^Wtt8 'SiHIhl I WT ^ C®W ^ot Spit'S Ps^al «ttWTS R^ ^“tJ I ^t*RTt 
^ C^IW •Wl'o*j[Wl »i"1c^ WCi ft$ I 

iRr 

^iiWHia 'siHi^ic^pr^r^li^cgl^^w Pigj sww^^pit^ri ^?n?i Rci^i *rcw >n?)t?j ^ncm 
m\Ts&* c®cs c?f& c?f5 «jp? * iR^ ^sir^ri ^ ■’tsri ^ npf «n^r "*ra®n?i c?f& 
C^)1> ^1 ®t ’H'ol* «N elicit 'SKH ^'ojIR^ ^ ^1 ??T I RR)^ fl < p»i ^«il« RcH t'oR ‘Ml 

^?r i ^ Ru|*l t«R *wii ^?r c<p*i? <pta*i ^c*ii, *Jpi 'q "jjiw R<p ^<p5 < 1^**1 ^*ii *iT6in »nw *w, 

RcH *lt ?*3IW *S®\ t'sR w, set'll sj|t*il, ^t'll »n '^ols vs 

•it 1 RR>^ ss*»i ^g*ii RRuj ^©1 t'oR ^i^ri '3(ic<i^*n» <jjMI* ^c®ii, ^T^rfwr 

c*t"f ^lRR(j^«olcs *11 «j*rc*& ‘5W 1 c^Rs 'oN «d^ilRf»f^fl 1 ^13T 

^•il 'aiUilR *?sl ??r RR^ WT c^c<p I | iic < p < p cicHs ^«ils nI'I'Q ujc < p < p ??r l s^»»i ^«il« mWH 
< te?T ^l«w 'si^iw I ^Bf'u RR^ a*?*) ^*il <pcs 5 Rd*l tl'sR <wl I c<j*i "^T ^155 ^ 

f?Rl*l CJlt^. i^RRp. I ^ z)R*flk<p ^Jtf^ (Batching) ^C"T I 

(Carding & Combing) 

^ot R'Slu *fT 9 T5WT^ I tf^. ii w^f^.i ^"it, Rwh, ^ •iH^ sJcsN ?*at 

'8^fl 's 'oiyii^) *plf^'(. <pRix ?*tw ?¥ R^p <wl ^?r 1 siRtunr ^o^Rr 

OTS?lt^r ^TRtf»T?T '? Ilt tt «5T ’ate ‘jSl'^a 1 c^lc»it c^lc»it 



<7¥G3f K*T I ^®W ^ ^sT £®0 W R*Rt. aa I 0IC11 ^3 

%ia aawa^f^waa.ar caaf^atwafstffrai wifo <wc»i *^>\ ^sj « RRaa i 




f^5 : 'b-'3 1M*fc fata *JJ*I frsft 

a'tftfc. « a^-^W 43W ^ aWTt '9||«M4 'SR®! aa ^ <*lfl>W ill§«M (Sliver) aw I ill^»W ai*l«$ 
•fljol frofji aa | i 1l^lt«il$ i «.c*il *ja^4 P*ipK I ^ ’l^lwi p1$.'»isc, < p d>t*i tfVi '^R < P's^ 'a^[ aa I <waaa 
tn^aiwa era site® atat ww ^ Rhwh atw i <qciw 3 $Biaw c>ih>v^ichi at awwt 
aa I 3 t$«tac<p cBwa^Wta sitf^at ataf catfikata (Twisting) I ^la'olsw caf^5 caoata trca 
wg^cai <*iw aw ^Pi&sw c*w ata ^^rcaft'teaai cat^^a-caR^w^rsta^ataaa 
m aa I ■ql'ol0N ,, ©W^ c^it>^ c*tPl Rc*i ^T caR “i^ aa, , ®cs c*ilt>^ 'aiRfita ac*i *jjb| (^cv? c<jc'© "Hies I 
catssp afaaW R^a ^st ?«R«>j* $*tai ataia'te aat as^r caata (cw- af& at Rwa) 
^aatqa^siw wR catswatWi ]^a> (Twist Counter) atw <ii«p*nc*w acaa aRlwj <n anw 

awaai 


csppr^ Jjjfil frsR 

wpt caw caw £^f?t aa ^waacaa *jfl> i «tw wrr® (cocoon) ac*i i aRa® wt^a "at *jfl> ^ttata 
aiRc® caucus <p\bi^cfj caw ^st aa i «nc'» wt^a aaa aca ata «*tac 'saa caw caw aawa 'filial 
aca ala i caw Ww at® at ata ateat ala i ata aca ^att® ate® Utaw aaf caa aca 
, atca i I9<p*i at faR ^sta «f*D <?-ait wi^jcaa ata ®t$t caf&t ^sia «?*d i<r-aofl> wt^taa ata <wG 2 t 
■9cs Tjhi aa i <a a t iw'sa^f ataaia "aat aa i t&caaaastaaiaicar caa^a caw ^0 c*wcatacacai 
aia^w 04 <pfi|\a ^aca <flwa atca caw awr i atfcia waw <fla^ ^attawf^a aiw caw ata « ^jsta wtat 

„ ysA 



Ra : b.a wta^cawa^t^^ 




i 1 p ^j% aw ^ c^rog 'fs s antw 

'mm ^*i 'o ^lilwl 0^*t ftsR ^il ^ l 0^*t ^PTf P*iPk B^t i *$$ P*rf*K PH'ilcfll? (Bwi) 
•il^ 4 ? Rt“1q *iI3Jc<jj fotrlctf Stt> t^lc^l d^lR>© <m\ ’$$ I 'er»jfiJ ’^falc'ils «r # u <£GT »iM 

smmm *M«A* w ^ar ^jr i <«w PmhimU c^ ^bbt c^i^ir^iOTTit 
^1^13 <u<wJ*c,<iM> I ^ *p©l s»M\s froE) ^’UC'W <pIot <pfll ^ I 

Rl^jj SpplJT jjjoIh tsA^J : BJ®fa f*t^5T ^BT wjfl 'ft’lff I ' 3 W c^&n C^Pff C’lc^ CT BJ®fa 

Z<iAwjs '°i^y1 1 colqfil '*>%$ faPlij wen, >©l$ Pi"&5 ^pJw *113^ ^ota faPlij c<m*i 

^pn 

c®l*wl c’I'iPiots OT^IT CNteR st'U OT 3,cs«tta <u<^ls ^OTT, ^$T ^ '^5'BfH'f 

^OTt ?PSI I *iI$c.<p®i, Rsff ^T «i»u1nj fflffr Sm, «T*uPic*i <u<^® ?PSI I <HR?f 

«ifc»t, »iiW*jw cm\, W5nm c&, W5 ~mw^ ^ mm froR 

I C^NT ?mm « 4Hl4*rte 1W# «1l*llOT$ <§Rc-M «icw> alters «®«dl®®lw 

«ff®® I dMlCiW 51**1C^ OTfOT WOtf ^ I 

sil^Rxp flMIfl Hll'ic'o ^*?rD 'omhhla <P$'i I aHIa R 1 ^. R 1 ^ foR EJtW OT^H- mftcGH, 

ftviHq $vajlRw «ii}4^ ^otq UtaWfc&H, c'iujh , ^^im, c<nf®r*l ^JlRw g^%r l 
^t Nlilft ?TOKT ^ I URtiT 4Wfi> «Ht<f >0C^ Uhcn »r^T ^ f*^*I ®(lc i 1« 

«l^’tO?J te W I C^PlilBM i3MM^ 5f5C^hH^l*l ^T’i, %*T *tPT W I R 5 ^ ilftlS R^ <3 

^f*lR^1%l ®w ^il^RcHwIcs t®R Rijs ,y lR^l51 sRIs Rwl^lsl < pcsc^*i I 

uhlam ul-nliiPi^ n 

• C«l »Jflt ®rH , am 2lf^f& ^W^f ^5H Rot 'ailU'oCH I 4MIC44 Mila ® C^lIU ^ ^5H 

ROT flRIcsw ^C») <4l«l I 

• m\m *rf ^ott, >aR OTn R*| hotihRw am<, ot^t- ^ ^m, 

^Pi®, ’lift ^ojiRtf *iic^ si , ii^Pi < p RR»«i s»«i m i ot^hiot stOTa OTQunr^tw 

t®h«i R c*rih otot^, umm ^Kfti giot Rot "ft ftar ^im i ^rh ^ott, 

jTRRI ^N>lCTfl ^RlOfifCHil ^tOT R&m I 'SlRlCBr*! H®ta ^RTS Rsf jH* 1H|P|4 *mR, RC“W «WRT 
(O^) sjl^R)s» shlcsa RR>«I ^pcs, <pc*i sRR ^lw ^lw TiiaW *i^ ^lu l 


flip** 

fllRj-9 i 1 ot^ ^OTt ^cof 1 *Rr*r Rot ^r*rc®t tJOT wot RR 4> 



«il^R>RPl^ *1*114 t'oQ < wil ata i '8(1 *wl alaial%® *ihl «w*j zllP5s> *il»pi) «u«wjs *?<]R l aa, nHR), 
«?a, t wilted aiat-ataa, f^rf^r ai$*t, awcm cw, Prt»Mfc, ^aafa 'snaunas 

I osjawl *fl'Q Wla CT ^»]c®il aftala *W4 1 »fl^R *llP£c<wi <4 *i"1c4 wc*i CR'efSit ala I 

C'»l»wl s*ic'©1 3lf^p- f% , 1lf»((.'« aa? Rt, "^ST Rt I wRfl ®t*t illPG^ v jlPi(.'o 'aiq^s l j|lP5t<ps 

<4afi> *r4 aWT <4itt fajTC « aRw asw at I ®1§ fafltaa Regies iflOTa a^®T 

ajaaBtaOIWI aif^m »WbHI a® aWf frfSpo «T?T^m *SWflPF CT CattaT *{\m (ROUT I <4$ 
*jRais s»lac1^ ililR^ alw <u<*yo attl '©H Ren jlll^»c, < p ast*w ncU? ’lRR*i, PllwR 

ai$n, ’iMatta aft®, at®twa <*iaa aifs^a ^sia %a asa aca ^mr it®t aaw 

^ aOT TTRT I <4®TW ^cnflC<P ®Ta OT®5t afil, tfRIt a*Ja a?T « il®t aflC ®1 *[$ a?T I 4 CISC’? 
«HtflSllf3fcaa (Thermoplastics) awi a^teM CiWRI$H, 4ica«11$i5 (at maa ^si*r ^ 
®ic < pc'S sj^Is aal as) »fl*|c*il «H Rc«i •mw a?T at <wx. ’Jpjp “to aca <itii l momca iflaatGEr 
wf 5 ! ^ cwr atata wf ata at i 4 $ aaa ^llPSaca **ftc<ilc->ifD^ atf^Saa (Thermosetting 
Plastics) aw l 

cafta 'sH ^iiR;<p shi«Pi*?'8ic<( 'qciVGiS RQ>« i ’sit ^i'*ic»wi at^aRt « ^Riwws atw REM ata 
at ^ TOIW *$ at I 4aafr 41®»lt <af^ at ^tGRT «Q ftfoat a^GT at I ^5W "ll&ll^ « aaatSfla 
tflPio? jjiPt^p g^jo ^jr i rt«ji?t^8 rsj ^4t^ seines* 'R’p <bhgt ‘iftw « 

8jpT '©M“lf& ^■‘1^ ^CS | 

Rr ^T^*T? ^[, *RT I ^14Rh ^ ^T *IOF ««imTO ^RJt ‘ t 1C5‘ Rt I WU 

R«e|^li5l jnfSfcF «Hf^M ^ %*R TOT ^?T I ^»-«lT (ROT 

«I*1IM“IW<1 *1S5 C>l*1l^«l<1 CT ^ol W**® ^T ^ m^S 3lf^ I 

(7PR- RfePr c^iw ^miwi <&\*$s (HC1) f^s^s- 
^ I *lR^MCVR (Polyurethane) RT ^Wm, CW- esm fcsta 
C*1ltolC*1 HMMftb ’UR'Q 4,I^Cft1t«fH »1lilHl^^^n 

'»W»1l>uDH'ftUl 4MM « aiW¥ 

esm <siGi5 <R ww 3i^r ijRR ^ wr ^ ^ca ^ j 

tew wn 4 *jwt mRwci ww w oftw ^ ^ri ?rcrcr ^ w i com ft 

^cn c'ic^r ijW "at ' e i # ui'D h^cus c^Rfl «t*i i4*ii* 'iHR £ipt jnf^a 1 ' at ataia wi^ta t^f*pr ao? 
area? wtjwt wtjwt ^aa4tw atat a^a aw am « a4aia aiata at% aata a^a aw ata i wr 
caat ata, atatai ^Rhi'© aw^ arsta atR^w^ataw^t'^RS’aa, at aRwcaa'oiaataitRofa^ "awi 
, ®tw jtiP^a 'Q a®fj aR < pR'» ■Satw aiaajaat at aaita ifla a®^ aa-a%,^a at «f®iH« 



aforta 


io8 


I (fl'olw ai^ca *i^ls ’i'Sls'ol <ilw , at •ihj'als «t*u ‘ilsl'ai^ 1 j^R 1 3.til 
%iai Wia caest ;JlP^ at *HI«ra a^fr ' a K.i<? aaa »il1I>c« ai<pc»i m aiflta v5fo®l <mco 
*ltca I CWT OT®aT 4aa a^fl «IC»i4 aaa ^T*H, CS®T ^'Sjlfn a^a aMIcsw afW %“t 9 ll<?i^C'o TjTJT 

iam ^ a%a m aim « i>Rw wws atw i ^aafr aa-a%, aia-%a <wta caeat aiPfoysiata a^fr 
atata w aaa atcaa caws awt wj arca a wat aw atw i ma maat ata, aim caca caa a<fe 
, ®t matwa ciw sJw*i , at ^jHIcaa ^osl nIaI'si 4 ? caia miwatca 1 1 ®lac # i ca, 31f^>a* 
« aiaia aiasit affo «j<mj*M! ai aarca m vitaN* aRwi Ra# afka aRwcia m*m a*> ws 
arcai jjiPG^p « aiaia aiait a^saia a«a Riwat aasta ajaaja aaiw aca « aaiwa ajaatoi %m 
w aca i ajaaia , a^rcai% aca a®w caatm-caatm cwr at %a <aamtca west mca aiaw aca i 
<wita wu?\ am an# RR"o am ami 4w «wftw caaa aftm a'sRw aca, «iHjftw waft 
'a^C'iR> < p®ic<j'Q «ni'o<qi»i a^araia i ft&mna at atma <iifl>aaiaa ^ac** aacacfaaftwaca i 


s i 

ma dcuM ^»ca Rfo-| ttota cI^Pl^Jj Rrfoi i 

annw% fcamfl = ftv, $a, ^gft aa«w, aftaJia ana?, a$aa Smtft ana? at ^jbt, ^afa 
caiaaift « ftaiaaft i 

amft : Ranald ftta cataaift ^lat® i ^ata ^w i*iw ana^ at ^st ftca aj^ca caa^t aawa 
afta^aat&i Tj^aaawacaata^ta^af aw? a?3^lp?c*iai wtcat *fa ateat caa for tit, 
am cangrca ca aaa am atoar ala, 'acH^’Gi <a ?wa am areat caa i aiaa acat, maw caaa 
w^caiBt atw, ^at f^ca maw® m atw i ma ca anacat w am at«at aia i 
ai^aa aj^ca ^ caawt ^^aaaw^awt caa? at, m^ST gja aj^a at, ftai ftar 

a^ai cai®t cata <aafl» *tj^a awt acat at ^ aaacga caata aaPti maiamaaf catstcaia 
awt ame atsat caa at, maa ai^aa cm^aia caw aa at i »wica cmast aa*jjat aa®^ ® 
ajata '2^R^5 j cBRa a^ atma RPi-qm mr i 


a*R%Pi st^ 

i. wta ascaa^^rwar c^aR^am acntwaT 
m. afl» 
a. ca*r*r 


a. aaa 
a. "Picaa 






% 3 pT 

'Q , 1«ra fi>W| 'Ss’llft'© £<|f*i<5j 4ft- 

i. C^*ffsrf^ 

ii. 

iii. g« ^ 

Piw>fi c<phlt *il 5 ><p? 

^ . i 'Q ii 


*1. ii 'Q iii ^r. 

Picw «Hlfi>vfft (PfW va 'Q 8 *T?,2JC^ S'QSI gt'Q : 


n (tftf*PT) 


iooo-i^oo 



o 2 s^tw 



i 'Q iii 
i, ii 'Q iii 


ftn- A 

vs. b ■#)■? 

CiftpT *. *lf*lf§PT 

«t. CW^ WFw 5 ?f 

8. B frozf ^?lftPo irqftsi ^rfiPf c^hfw ^*IJ sicsic^? 

*r. 

*t. *iRiftitsw 


ft*- B 


io<? 


i. »jic^ 4^ ^i<pic«i <jifVi i %© Pi’qisc^ <r 4^ 4^ft 

*ft *K 5 «T I (? f "PSf ^«T Aire'S ^ <^*f «TPt^ I ^©tw ^C®TT t%^T 'STlft WT 
'*5^ S H<S! 4"Mt> '“fit? ''ICfl^. ^ CW ^PT 4 C^PT WflT 3£»t «Tt I 
~^. *PT c^CTll^r^p ^ ^RPF ? 

*r. Ric'w^ <^r sii^I^xp ^ ^®rf ^ ? 

*t. 

^r. 4 ^ ^rpti^ ^ i 


fwr ms?® 4 ^ fsftft- ’fft’i ^sHw ^phptt ^ i %f*r t*pr « 

^TC^PTI ^PT <PT J 1 fl<isk W ( 


' vs ' 8 r«ilii‘qlc' ,v w ^TtW HIshiI l 
^HlW ^l^c*isi ->i*i<ifll$,^vs < $li>l»ilt i!r isi C'ol's 3 , 0 ^ «lR|vs «i^i*Jii 4n5c<p (PT c^lc^l OTQTIT "^TPr I 
wRPftiwfw 4ft PiSfi i gft 4ii>i»jh^ »iifbcvs i 


*r. (PR *|RhIs 

*t. $*pt vq m^c*M >isMf]i^vs ^ 1 'sim ^ ^TPirr ^ i 

^r. f^rt^f^r ^it^f tvsRcvs twr ''iic^.c^ c^pt -^loi ^ihfi? wr ^ppt w ? 


■?p^r-i 8 ,i^®pT, ^'sr-io'sr 






este csm ^ 3 , qatro awnR# ^r otctsi c$mtw?r R <a&a Rf 

fcqftqJj ’*rc s T , ^tc^? iat«iqjicq 'qa, stir's ■uc t ta HHiRq qjq^ta *i*Mc4 06i>wi «tHm i 

® 'Q *i^»i iiiPiqm TRp|45j Vf*i1 < ?st'o , *t1s^ I 

• sJbajR^ e?Rt*i uiPivhi <u^ta <uMJt ‘MW "Him I 

• mPiw vrNjs^jcjra »il»ilI5r<p zteh RcjtaH < mc'® I 

• Pities* 'oig^p 'Q Ttavp BR*'o ^nw v ltaM ^c4s tclRc.'s 

froR^\o *£*r, ^<jRrs R<1c»w »iI*)mj) I 

• 1 il<pt^(.'o iijPiiwTSs <pla*1 «nl2)<p «TI*tJ fMb»i ■qjNjT TOC's ^lt?K I 

• •liilflfa' pH- <fl?r *IH «flii* siciil^^l«'a| ■qjrqjT <mw *tt?re I 

• shisPi^p <RR£j 'qjNjt *tfaq i 

• Kjl'ojR-v e?Rc*i tIcsa <3q^^j^lwi ■'iRqi'i'ol <uNJT toc 1 ® I 

• zHucw zjcnl«r^1*j«l sjHjI <toc« | 

• Kjl'OjR-V erRci SlttJl'af^to'Sl <um <MOO I 

• ®i^C'ifl j ^JWt ^mc® "Hlo^ I 

• zit'ojR*? efkc*i «nc'la ziciil^ln'»l #0! <wc« *n?iq I 

® ■q^WcHs *)iqjc*j Rfajj state ®i<H t'aP ■ i ?flc'a "HIs^ | (qi^jj+iiPi'a , qt'jjn 'st^l^'jj+tflPivs) 

• , q|qlc>« sdHsjR* «f|qcn « •nc t ta «mihw a*K?n qssrc i 


H&"ll^l « ^®T 

^r dfiuB cam ctt Rf A®?r ^ cwct^i c^m ^ cq qiftrc 

^l3.«alo«f*i ^Hh (H + ) ■‘Kfl i ®c<i wl?r «f ^pn, Rf Rf <^iPr5' Rt"h £«t< 
qiRw qMiqRaiM RouRts 'sihR^Im RcstRrs , atfK q^wi iuftcsir ^ qttqr ^ 
'°(l'H*i (H + ) fraR <p« »tf I ^ «jPivs)»i»|^c^ * 2 ^»i ^Pta ^*i 1 ^?T I 
^mcn, qPw «nftff8 'jMi'aR RwiRto ^i^itern «ium (h + ) '?©R w i 

tijPlCibfl «i^«tTCq r ^l3T RwlRf'4 ^5 1 


A (CH 3 COOH) 

^ ^5 (C 6 H 8 0 7 ) 
’sraflpRF <sfa5 (HOOC-COOH) 


<*&& 

'ihRSISta (H 2 S0 4 ) 
Hl^qi tiiRff (HN0 3 ) 

<£$& (HC1) 



'3CT faf iflfas PRR- ^It^lRw (H 2 C0 3 ), R tw^ R ^PTQ ^r | 

zH'OjR.*? ^Ist*1 mPlWWl SJsRn 'Q ''lRR'I'sl 

t'sNfll fa efH, t^M'ol R R 15 J ^?T i5k®i zIdw ^rl*il s»ts C^Tf iRT < pl*H ^cR tR'i'ol *Q Rijpi ^t»i Rw 
R*vll»i'i (Histamine) RW RRR Rltf I ^1$ »flPR CRGJI ^1R RRst'Is RR PI ^PRRRRn W 
'StCR RW fetalis ^Rt cnfa*. PlRt, wit»il ^fasi < 0 R n) ^Iswa RPf RQ*«I RGT ■Rjww Pi&f 
<p«i; <^*1 ^rhl 'Rd Rw 'll I 

'=irr rrr m RnRRs' crr«, RfaiPi t^s#r *irr RsnR *R c*wfa, r 
wi-viwi'ii Bfi'Sla wii»i r% *ir 1 fa ^nicto witii n*tt®r rpi? «ii>>it'i <jrr ^nr tor 

Bf'ii 'RRt'w R^n'ilc® f*iR^> ^ii<£ii'U ^j^cialwiGfa HjRitvwi sjchibr^ji i <a$ rstr c^pp?i ^c®i 'RRcm 
nfa'iiw ^fatr nn 1 

tdRc« PSRR ww, PI PR, TOR, Wf, PRRt, «il»i*i^l, <i»l*raWI S.'sjift RR <pot 
RR nRPR ^ft5 t PTflPlT RRPR TOJ *TSm 8 K?lRf% 1 '5[RR fag fag 4 fts RR cm 

dfacRRs ret 1 pm- faUifin ft R ^fts 1 cs\m fa rpt, faftfar ft vs rres 

^ 1 * 1 -$ Rpim RlRRPI <*IR«| 1 RPM *tftel liTCT 'q'olw Rlfa PTffl^I? 


'SIR, ^vsJlR RRiTTORER RWRPl #1 <u-q^|ji TOT RI t'«l»wl WR? 4fi> ^PlT fat-MM R 
‘ill^lTD'S* iflfaB' (CH 3 COOH) I fall <llR)Ca Rent'S RenR *R wlflRFi R ^ PlPT wit'll RRRI fa? 
3jt, wR'i nrst tRssjFi R^ PlPT ifl^S’falRR’DfaW wi '>Rlir®l 1 


t'oRfli fa eih, w'p, m ,p tt5^J5 tvi'iiwi nn ^'oiw ? 'wi , nn cnfa^ piri ■njnnRi s*cji i '®h 
fa*T(Rfa\pn®r csos <pRi'»i$'q-9ii$v» "nr twnT v nS^n>w <fRt« csipti 


'siRnt tnpit «ifaFm im «rj pph ^ifann^ wis 'am ^rr ^ csm wr? 

S'lRH *WI ^fts, PPR- HC1, HNO 3 , H 2 S0 4 I 

^RR c^Rfap^t'sfa w^u (rR mjIwwa nt nRMlI^w 'sii^Ri^ (ips) i>i«iichIa w^u nt pi 

SJll>lR 'Ml nn, 'alt's ^otI *il'ifa£R < p hi R r* I 


csm rr pi ^irpr w^ij ^r ^pn ^fa dc?iM%i ^irr i ^r fa*iM 'siRnt cn^wi rr^r 

rR 'SR '5RTSTT ^pn RJlcnlfalR Rtcijfr (NH 4 N0 3 ), 'sotRlfalR ^irw'g [(NH 4 ) 2 so 4 ] « 

'sRpnfaiR trpp^ [(NH 4 ) 3 po 4 ], 'sir m imm <scrscs wi ^nirr dfts 
(HN0 3 ), sRlfafcfap tufas- (H 2 S0 4 ) « ^Rfap ^fts [H 3 (P0 4 )] PIPF 1 

'sRpr PRT Rcr, ^RtpR SRijfap- #npR ?ftPt 'G'stail'S'slM R%n 'Rtn RR w^i 1 'sit 
'RRpr #npi >nfa®n 'gRm r»iR%si « *R^fart i 'sen faf faf 4fts, fam ^cn Rfa*i# *afas^ 
(PPR- H 2 S0 4 , HNO 3 HC1) RH^WW RR PI*R RRRIR Rfan R, C's^lfa RlRPR 'SIPIR 
2lPnR% « fas.HJ4*|< faPlU'IWW'S RH R«R RPI I RtRPR *lftel PPfaQ R^lPT Pit RR *$5 Rn « 



43, 1 4T?T4 0 555*15 5J5*|5 


iob* 


44 ^ wi cmst 45541 4^ fSOT 4%5 $i*»im 4454 4 m w «fopm 4 cUPiI^iw 
545541 4 = 0^54 4m? 41554 4T4?o ^ 4TO 0 % tot 415 1 *i4$4iw 4144 54tf4*j$ A®?! 

4 I *."455 41*154 41*0 -^T 455" m I 4'045 mRtCWI 5JS^1CS ' a ll4lc , Hl ^[5$ 415414 ^C'S I 55*H < ?lflC*i 

*ttcir 4^5 4454 355 hiR ft«j c^c® ^54 1 

43iom « m\fa* sm 

41 ww 4 *H »5 13$ tfam 4134 4 ^i®w 413555 ’liter jos na 4 «Rc 5 » 5544 vhm* tisk 

«i«ijRw t*o»il*i 4 % sioilw% uHlsR^ 54i$-4Pi5»s 'ar'tamis 4*555; 1 4 ^ 41515 wr 

4 I 3 C 45 h5)s *i“J^ 4 ^ic*i 415 I <fc*i mPiw j^jpc*i 41 R^'s '«il*p|fl *115*1 <pw I ^ 4*155*1 uiPiw- 

nwntM^ ( 4151 414155441 %), 4151 ftf© 554151 Rw 4 * 14^55 «ihc» ■but 4t, ^441% ^ci*? 

54531 4i4wsji5 54*0 C505 545 i ^ 4*Hi4 5441 5555 ;, 44 4^ 451545 R-vis * 34 , '©Icto 54 % 415$ 

^pi <POTW5 1# 4 *[55^1 4PT 5441 4t05, 54 4 ^-^Ic^ 4155*1 's|C*1*l> 4®H*ll45 0 014% ^t#545 
’tjflcHHI 4*1 555 4t5f§ '445 54*1541 54*1541 C4C5 R544 401 ^5*J5t <45 R^lfl 401 <54*fi> 5^4155 5454 
«ll4C4, •jflf'W. «fh'l I 41$ 4^—nfllw* RfljTN 'Blhlt'lfl C'»l|eo|* RVQ 454 <44*. 4t3454**0 455^544*55414541 

4^14 |J554 4% : 4^14 5441 <44*fi> 45l4(4 ^I5t5 1 44H54T 4% « RpJ R%45 4l$4 i!bi *tf 4^4% 
4^14 5451*1 ""Hffc 455^55 4151W 5554 "^JW ’554' 401 1 4^14 55 545*5, £4 45*R54 55*14 4545 
4%45=1 4555, 44 R 54 R5WQ llP^MI 44 5554 %5P5 41554 4 I 41$ 414555 45 41^454* 4^14 
54l®l5 45154515 451 55l5tt54 455 1 5K«HtHt“l5 4554 #W 4t54, ON154 - 4554^ 44^5® 45541 
45*4*1 4l5*ll 4j<%5 *1**1l4 51*051 5155 1 ^ 4l*§tf^ 4^14— 451545 Pl^lfl 45*1 41 ^54 ^ 45®OI5 4*5 4%5 
5=!5i54=5$ *54 4‘^J5%5 5*1^ I 

Plt^-14 5J54I5 455 Rfejj 5^5 -Ht^45H 

415*15 53f*l54 541451 55*1 4555*1^ ^015 Pl^h ?4R 4554 W ^CH1C*P RlCtH*? f$5455 5J5415 401 
4^14 4 -4154 *Fm 45541 454 **145 Rc^4 R55 4141545 ^5545 4155 4411^14(55 4^4 
RlPl555 4Ji^ 0 4154*^ 5555 55*05t5l4 1 


R545t45 : 5.i 

414 : 4lf^5 4?^ 51 415^5551 1 

515514% $5455 t ift R415, 4lfi>, 414 « % W»4l4 4154, ^555 R%4, =4glR, 5lR, 
fNJll 

5*4f$ s R4t55 Rl55 (ioo SJ14) io-4o filPlWJl5 5tR 5515 5*OlT I 5l4lRr ROT ^ 4lW|4lC5 
51^-5141 to SW55%RTJ>|1»1 4l54R4lC55ftl3C5 \§^8 I R*4 445 45541 45 1 44lR 
441 554Rfe*lt4 415545 51 5%*^ 51415 R55 515 1 4515 54l4fll4l5555J3l*i5?4%45tt*l5l4 *554 
4W R^lcflfl Rldt 4 ! 5515401 555 f*1%545 5*. 1^5(14 5R^'s»i ^5 1 







ioi 

*jtn» ,a i3ls 1 ’rlSl* K R>i s<pt»wi5 ’R.c'o Hlw <*1^. yro Pr&I <pw ^c© ^ ^scis 

Al»lUlPw fl'tJ'lM vslfl I 

Piwul «wi i *iA 

^1K : |'*lc’ic^Efl ^5^ « *Hfl\y> OK T I 

«Kalw%^ B wa*f : ta’Wf, fapm, $t»w PmK KigiPr, *ttf^r, Mr i 

•Nfc : facial 8-<? siKl^tn^ k« i *itPr ctw w hi^iPi ftm K®T 

Kg i ft3*tfi> c?ic*f Ka i <4K?r fihrPt to sMw ^K PlfciiK R^iaw ftnjFf ^te i*pk 
(flST ^ *IK I <*W^5tCT *ih ffi>*il*i ^W«r v^Rwi *W I t'ol*wl ^ fret's 

C*1K? •IK ‘Tl’lws ’lEhR&'o *?K ^*IT ^K PitJ^Ic^s C^tWf 1 1 Q^b*i '5KI K I 
KlfK *Krf I *$<& ‘SR*fi> ctS^GfDvSc-q ftfaffiJliT ’ifito H Pfcfl 

^■9 *!jct *nRr *s «£t»ra Pi^l^i Wl*t *p«j C*K^t ^nc»wi 3159^*1 ^ii I 

PlW*l W: 

^tW : fof©;j wsr *1T%T « vcrn ?TC^(S *Hte < M c t | 

: KK W*T 3t%I (CTW CTKt, "SlI^U, c^coi 'K B f, '^tiUl S'ojlft) « WW^pT 
(^K, fag, ^Flt , faPK, ^Wef , ^JETO fMlK I 

: R<*lwi *ll%r <3^*IK « ^K PliJiiK «M* ^s i ^ ‘mc-w w 

^PSKT *IK W6K1K ^Wwfl ?TO& wlwt Kt3)-flvS*i *ff, *5H PlUKlK ^ *m "IK 

^wc’Ki $ <$v? ft c'K? ®ir*rat *ibtsqbu ct ^ *tt% « wm «nfo, ct^kt 

iflKUr al%f& *1t% « WRI ?IW Cval>JlC^HJ 1 KTC*t?r ^FBT Pl^K tflWCTK^GT C*K^ 
*mc*w l 

»nPiI«fwi ^liH 'Q ^ilu Pi^li>*i 

C5KKKH, KK ^T ^3JK KK ^KIWS - A®?r 4JC«|«rH *JT| (TPtCK 

■vlflt'I ^ <a^ <iiPitwn Klait K?J, ^K ^ 'oist?Jt<p5 ^Nfll v )l<pt?^lfi ujPifwfi? ^f®T I 3^ ^Plt, 

w ^Kc*r tuPiuM *(ftm kit? KKt^c ~*m$ ^^t's 

CTC? CTOo *1tw, K3I «i'U'»*j *c*i1 ^iua-qj I c'oNnl Piwfll W ^.vs C^rPK CT ' a il»wi CT’K 3t%T « 
WBI 3K ^ 3K ^ft?r I 3t%r C^K^3K^JKKKf s tC*lC&3K^aK 

^5t (UPl^lU ^-sroil 1 ^DKT 3t% %*K ■’TOT K, 3t%5^3 M1<P^W 4p jf^fl? 

^nn c^pr ^t, c®^s « ^ ^ftShr kiktsto 3Mk^w» ^il^cw cron 'siicv^^ 







^ JJ , 'Q •wcHu *y < wJs 


iio 


'SfforSCaa ^ cxm, a^T, aft* « Taflaj Tfoffo WTt^ff atata, b<K*fG- 4 *jT*Tt'e 
fraftfl Tta*t I 

atRT ^T« «mat fog aaatf 4aftft caff? OT5 *fl ca 1 iqa aWJ <iwfl> a?at ^fo«r, Pwfos aaaatst 
^\m at ^Tt'QUT, 4aafo tHUWMaifo* ^ Rt *OTG <aftftfl> w RTCai ^TtaRT T^lERt Wil 
ajI^cGftaiefPi'® »w»tf<e i#fe«^ , tt5fi 

2 )Uj ^c*ll , -il'olw ’*ltRJ PfolTR Tta tilpll'slb* CftT Caat$ •tl'Qat Rla? 

2MW: CRRa ^hJiJ^ll at <PlflC‘1 ^Plfolb RR, PfjCTt 'Rfoftfl *lftRlC*1 Sfc*t Rt TOT ^iftfo® *lft»llc‘1 

sWwj^ taa^snaleM aw alaftawolca ^ Ra aiar slatf caER r fta'saia>t's aja I 
foSlu'o: ca“t fog Rlutpu TIER ni»Jc*il fogGl TlW af WWf Pi&« <psc'o *1101 1 ^ RR RtRI 

sW wERTtaat ate cret art care atfti <4 rr atERja wo rerer cafta 'sH “iH'Rafa i 

cwi- g^fo, ^"ttr, aiRattar, *i tra, fta, ft, caiJRRtet, <ajtRRRiiRtR, nw^r, ^3t, tij, ^wfo 
^jlPi I 

T1RRT fog fog RtRHRJ TtER (tW- T5M, C^TBT RtR, foft> ^fil) , Riat i#lftfi> Tilt's »lk1*Jj TOT I TjR 
efl'olu RMww RERJ Rat RNR, RWwfl TjR CRET 2^ft T3t RWR, Rar*ja,RlRPr*JR, <fl^PTl'Q TRT af, Rt 
^PilvafiJ 1^5 “Pst'® Him I 

RtRt im»w <j 1 ih, ^ls<iH Rt, R^T Rt, TlRt T>t CRE?TG '“ifoft® thImI R 1 R I 

pH <flBT'sjR^Hl 3 rslMl' 6 t^f|V 6 l 

c'sNsI «rh, ctIcrI 4Tft RRttf mPr®, TtR at PwcRt 'St foc^fT <iwta WQt tMI R1R I fo$ '®lc® ft 1 
'iftnM tilfos at TRt TtE^ ^5T ^l«lw ^alt RtER? CRft ^alt THTT pH <4R RH v tftaM R*Ea I '©1$.c»l <4$ pH 
R^TStCBrERfo^l ct1c«i 1 (9Tft ejf ii 4Mc*i *J$«al wi «il*C'W ^i^liuls cipfliJ'o »i’1ll^^‘ic<p pH I 

4*f 5 TW s tT : 55 s lT J pH-<^ *i1c-i« ^ItW ^l«lw ^3^^t 'oln'o*u 

PwcHt « Q<i v 1 "^t foj^J 'HlPi c«Hlw C'VtC'il ^T TRt *tt, '®l« pH ^ s I ^Rt ^tfo ^C'® 
CTT*t war 'fli^w pH-taa aRt wt aia i w cafo (afos caffi w ant, pH-taa ata wr 
aiai ^iTHica afo fojT ^ttfo at P mpit ^ fa *jac*t trt caWwat aa, 'si^ca ^a pH ai^cs atcr i w 
cafoTRr caRtwataa, pH-^aa aii 's^ <ii\ac« atcr i 
>U®akaat aia- 

c^ptcii wta pH = 7 apr^t foacar^fa^a'tatfotfa ^nfoaja i 
caacat gacaa pH < 7 aja^ot'aftaat iafo€tagaaajai 
caacat^ana pH > 7 apT^5Twifa5a*taja i 


ahaw ^ a*ca Ttatcaa taaRta ^lacaa ^rcaa* aml4 gapitaf ^fortcsr a cwi <aaafo 



T“tW pH-iW *ih «rhl « I 

c'®l*wi fa wR 'W [ t?r •fJiPur pH w? 'W [ t?r *rR?i pH spit sfRr h .8 i iw 
maws 3,c®i (~ 0 . 8 ) ^lsN>is» *ps>3$ ^*fiJ*1'Q ^C'® v ll« l v 3 il<ilf 5 'siRIcra "ihta pH 

'b.'b-iw "pIsHR «tRPT ’S'*R ’ST »MCt>CT C#T ^PFT UTPT I "3RR 'WfiT *11-9^ W *TRl T 

wi*t ^rt na-pifo pH ^ptt * i "jir o.e-^ '*rc®T c^cvs ^pi$ i ^pttc'w 

zJoIma pH 'I - *4?T ^ **IRPT nMfap l 

^t^?T pH ^IftBRs 8 — v W l Ht153T pH vs-iiw «i 31 «( Acidic) ^PT 'sitffef «ici<p "wpIR 

iS'iNH pi^r- ^n®rf%R (Ca), njMwftiiR (Mg) 'snf& k*t ^mr i wr -snfi* -*pt m i 
uiPilw-s* ijlfifcr^r «whPwR « »uMc*iPml*< '*$$ <us^ls ^or pH-<fflT ^IR PimH WI ^ i 'q*tjRt < p 
?nf& differ ^pt ’srfa pH-iw "sir c#r *ptq ■snffor ^srsr ^ i ^prai Al 3+ 

’smR) ^w*nf& pict ’itt^sr ^pt ■ept ^trt <*r*. <£itfs ^ i ^i51u Tjif&jr 

'Q <mw 15 Hfl'Slu ?lfiT «u«wlf] ^GT pH-^SRT ^IR RmH ^ST ^ I tqfas - ^T 

pH ^5 tot pipt ^r ctos cm unfa's *m rptr m, wr ’Iwrr 

stale* C*TRTl?l ^fRJ PPR SPTPH^T 3 # ^TTe^T *IR ’sTP® PPIT pH ^T? ^ ^TjR 

’RRPR S-*3 4* *IPU «Jt^l ’5GT C^QUT 

pH H-4?T sJTW I ’5$ ^5Pt3T WR PTO SRR^T Si^'o 33T, ’ST R^CIfl WR dwlefj I i^f?S 

1^1%^ <n»imPi^ afom pH f%rrt ^sm i «prt «iot*t 

«rt^l*i filf3> ^l^a-qj, t»|»fal sjqjfa ^'ojlPt «ici<p C^CZI pH-^ »iH R*raH ' a i'sjl<Hj < P I »fl^5T ^TPTt^Pf&^f- 
^iwl® RI3»*jln, c['oR 'Q , fls^ ’lilc^o ^c»i<p( 5 icjiTi>^ ^«jlR ^lerlcsl ctgh pH—^SRT 

*jH f*iilTa* , 1 <?w ^ter | 

^>*T cdRc« csm ^l«<? 'Q ^ 1 ?f 3T ’ST c®fPT^ I ^cns <TR1?lf»W 'BrHT I 

Rc^Hc^T *il(H Rftnki nI^jc*( m «iM < pMoe?s ?R v lQ*T v i r 1 <? cs ^l»i s>w i 

4^)®T 'Rgtt f^: fkfrto * m , ^thjt ^*r ^tj^s (pph- Hwi^ ^rorar, flwi^r gr, 

'StPWS sR Wl CSf^T-i 4 RC^C^ 'ft m W ’ST 

PT^ITPTT '5PIT I 






cGR*1- i : TlW ^0 PlC>1"1C<W f^mr *FCPI H (3^0*1 



RtfHc<w hi 

^hrt^o 

"ll 0 ! ^W’ef 

TO 

%r 

f>wi$*iTOraf 

^pit 


■pNi$>i m® 

TO 

^pr 

gm*hwjiPh 


C«fNPf 


'llPlW 'stfK ^lfl>>1^ 'llPlW (OH - ) TOST I 


NaOH 

► 

Na 

+ 

OH- 

KOH 

► 

K + 

+ 

OH- 

nh 4 oh 

► 

nh 4 + 

+ 

OH- 


Tlw ^Picv&n ^ilc^ R&^l <pts ®i<H vS'V'ijj <pts i ■’f Is*? 'Q mPt's *1hl4 i*W.RR»iil ^»ts 
19W 'Sl'faW Rft?r ^GT PMC*1^ *1^ Wt « ‘ p nf 3 t fcsR TOiT I ^ItSfOSTOST ^RfoUTft^l 


PlWfll W : *\.8 

: tIscto flMuPw tori'll I 

SlElllW^ff^l^H : (NaOH), iflPpff (HC1), >ara*fi> RtfH* ("IM 

t<p*i'W<blR«i) , R<p|fl, «ul«dH J , *il\»lPi, <plci>fl TSTlfa I 

«N&: «uican ’for R^tcr (to ftftfifrs wit ct Item wf to i to WSto ^mw 

gTO ^ro i PfeTO *M*1? %r cs|»r P ®i$wi? <arc® d^iRva ct ti?w to WStow ^t®r 

^sn R^tra c^mit NaOH g^t cro ^ s 

gHgTTOi 3t*r REto TO«r1& g^*t ^Rar «iR«tf •< ^ fair c*rt i 

i «*>rt 4 1« *£aa1cs>lR<i* 43i® cTO <wc» TO TO RiEto TO«r Rw m *lR«r«i ^ fa 
c*wi*r -kst i <s& RiEto -Tow* ?r ■*iRRt'&© to ^*r to i cro 

^C®Tt? TO't^STIt, tflft® CTO «lPft ^5t «!lMJ «itc« C*1lft>illV *t$1!a*l$fl!«l >11tf Rltffll <*mc* I (fl'StW 
^T*R ^ra NaOH R1s»«1 WTO, ^<R <£|ft® TOt TO*T tj<Hfi> *nPiR«p ^JOT TO 

■vtac'R ^1 *i RE*j|»i *ih c»lc^ l 






^sc*i ^Iwro ajaaJn 'Q 

cwaat % a?ta, cW^ yr ai Pw®t mus ftca fca cm, aia cm? aw acar, Pmm 

amtsa atarca vafito Pin^s aa, tit 'micaa aftGr ^t*rr— c*n^sr ^ffe ^gt i , aia ciitatf^ $a 

t$ 1GT amfta' tfag f csjfStffci (Melittin) * 'ajHTfiH' (Apamin) atm m4 t%8^o aa, um 

<pi«cH ftar c®ti'5i'Q aa *<tm «ii<s»(« m ^gtq ata i 

^ms^f PM\bl m'ttlun at C*Nf«($a ifGIta ^T? 

i$aa c*poii flaT-C*IK5ia <p|<H ac^ 'sla v *iNfll u)Pi'sc*i > PiB>« toos "Hies *£ifw»i *w*i, 
cam at ipr ajaaia tow aift i ^am isasfe cam acar ariiaim (Calamine), at ^5 s>k4k*fe 

(ZnC0 3 ) i cafo*.caiw ajaaia^Gw wcat m amt aia i 

aifea ujpil«rs Tja toc® Tia : c'oi»«t ^id5. cefci^, *jifi>w si'aw afe aa i tI* 4 ? 
<u<N.ta <pcs tyPifalDc^p zHl»w toI aia *q S^flvoi faEka *m ala i ^cawj a^a aia^^ ^i* 4 ? acat ja 
(CaO) 4ar.fm m aita [Ca(0H) 2 ] i wn 4 a>tw ^aianias (CaC0 3 ) amta mt aa i 

aiaiatffep® atena toca ^jTrfmta atei% a?a aja^o aai $at?rfe at $a atfrsia anaiGta 
Pt®jPk.is »aafi> , tojs 2jcaiw%r a$, at ^Ftfta i areaia aca aiaiam 'aiaitaa ^ ^Pnalu mai fcsfr 
aa i aim $aGPfe at atfrsia %a ai*r amca iiwiftw cam afcaia aa, mjftGa cmPr c*ffe at 
ai^Biraa^ia^ mftv&M* Pilaw ^gt i tfgt ait's* ^a cataaa i 

anata aiai-atm afslaia a*aia waj ca a^ aiaia, ^aa aiaH ^ojiR araaia amt aa, c^pjcai wg ^laa* 
ait* i mat ca aaa^ a'ffla alaia ajaaia *fiT, w fcsfr amr aa catf^ata ai^s^fl^®' « aPl at 
fcsacawi casern at *\w >imh frofaa'araa atJiPwiv « af^ar ^sa <x& i 

mumi afta ca ajiPSjc-w aiai at ^latH ataat ca ^iPmj ai^^tacat HiWwPiaiv « 

«uiTjiiPiiii»j aI^ii^i> akoh 3 ) atcaa w 1 

, ola.c®i caar atc^ ca "visa* at "viaa^ atafcaa di'sjR < p ^tacaa ^caa^ •pIw atc*t 1 'oi^ 4*jcar aiaatGi 
^latwa a^ atafw aca catca aato acpm aw aca 1 

^la 'Q tIa 4 ? aiaafGT ataataat : csiaat Ptwn atGo mtcar Piwcia wtawfs' afsmi ^gt cacaa ^t 
ac&? <aa^ caPr aaa® <a^atw ^sw c^it ala, af^a '®i®i > cacaf cafe cafe ata®T ferir aia 1 ^fla 
waj ii5) acar atatca ata*t Tta 1 cam at^caa afka ^sgt aa, cmf*r Tia'Q aftaia 
a^Gii ^^Hftagajif^PiGr^mramia am at^aatGia cast's atGi 'auidia aGr cawf fe^a 1 

at^a^ta ^Pif^fea mj cacSaajaraca MWMPrciia at arm 

caca ajar caor ala cm? aw acat, ^Wfea mj a# afeostGPlf^ aw amiwPim>i 
at ®ui»ifj!iPiai»i a*tm l^ar arfe aia to ^i^iCffiQa* Pifaw 

ftuh, ka-ioa 





ii8 

**rcv^it'3lir«it^^i RftfiifiJ Pici> 

2HC1 + Mg(0H) 2 ► MgCl^ + 21^0 

3HC1 + A1(0H) 3 ► A1C1 3 +3H 2 0 

'oiMIfl (CaO) 0 '5Jt^ [Ca(0H) 2 ] ftBT "sitfBw CT ujRifefii t^T Sfosl ^ftj Wf 33T, 

^ SMtr RfiuW C*TtoT ^PlT: 

CaO + H 2 S0 4 ► CaS0 4 + H 2 0 

Ca(0H) 2 + H 2 S0 4 ► CaS0 4 +2H 2 0 

C®T*RJt ^1«>)C*0^ men *fl0iHiT *tGT ftsR ^JT ’SfliT ftsff gT*f <wt®i 

^^efPl'e ^lilW toil WS1W *JTI 4to0 ft? *I4<MC'M 2Pt^H Rftill$ ^1 'Jmciertu pH 
TlWto b- i i ifliT ^3T ifliJT ^ 1 ^ 1 * 1 me 1 ® <pjI®iRhiI^ wR*^ c*il«l, umIc^iII^^Ih 

"iftwHMwU wtShr *w$ to i <^r sm* r Rftnt 'siujiom ^Rw 

’ihi <pwi i>t*i«, i 

'isc.Hs aWiiRw 

iW ^tC*t c.'oNsI ww^ CT Wt ^PIT ^Ri'is 'Q ■’plac^wj RR>ul« I c.'oNsI $iT uMaRm* 

frPlflJj BrHw l 

Riwul W : W 

■^Ws •MWfl ^Pl4Bj ^“lc4 orHI I 

ucjiiGf% te'vwrt i i^*H3f, *tm wt, ft^ *nft, ®im « 3l®i Pu>»ih , »inRi i 

’tiRri^w^Gni *mjiFt to «i*m»im ^ 

ftw "wta frsft ^ I (JRtiT ‘3t^ r *fl a T 0 *ih Plu^iH ^Mwt CTT*t^EI C*T*f «flWST iff, HR^*i 
^ rft^t i 

‘PMoerfl ?TC.ft v lR<r®i '5£ 5 IT? *ft, '5^*TT •fl I drifts ^Plt CTWT RwcW I ^CTft^ 
l^wm^ilirg^t^fir^r^iStir^ toi w*rc- «ft * ctw (NaHC0 3 ) ?t am i 
<i#e wt, R»-^’ iirar g^*t <hRiIw<p ^ Pi'fahw "iw tos i ^ia*t 
*lfte <flfi> wfft?’ ’llRic® tfjfU ^cs i 

NaHC0 3 ► Na + + H + + C0 3 2 - 

' B ihta wll^iiW ■‘pIc^Ic'ICM (Na 2 C0 3 ) q^*l tISIh ^5t *ih Plu^Mw *ih <pm l *fl?r n*IsH 

^piT, ’llRic® Mllwsl*) < plc^lc'ib, mI1w*N « <plc^lRw '^Rrs' Z'fiR ^qt i ft? < plc^lRi < ? 

( 0 ft® 4^fs ^oiim ^5t ftonto ftmft® \ «waoi c>\\%m 






*R TO ^®T TO 4&fe*lt$b *HR frofa TO | TO gTO 

zihi^b* '°il«C'in «ilR<w TO 'ails C*T *1TO$ ^l31n ^TT *ll*l ^)»i <pct, ^Ic^lwb 

TO-^ mPlC'Jafl ^lltW R13»«l '»(*D «i|<pTl> *R*f , <?R»1-«l5.W|9||^MJ 'IjM 'O lift froR <PCS I 

Na 2 C0 3 + HC1 ► NaCl +H 2 0 +C0 2 

CaC0 3 + H 2 S0 4 ► CaS0 4 + H 2 0 + C0 2 

smr ?r *r*i^ <?12h Rf*t<> ^?r i c^Pr i ®n *r*i$ v iiPic'» \sw 

ft? TO to tojt *nftc® it i pm- toFrr *ic4im& (CaC0 3 ), Pncur 

(Agso^, ft®nsR cjRtS® (AgCi) i 

wftr^pr 

C'®l»lfll ^icel TOT ^5t 1 ®f?T-'afl<p|R ?JTj}T <PflCT C*1R^C^? ^T$RTOT «ic«1M*R ''ST 

C*tW *H?R ^ I CT TOt «l|vj|Wfl *ltOTR"^R 4li&UI ^ITSflR TOT P®tW, TOT C^lfv^-HlH CjRI^'b 

(NaCl), * ^IWW TO * CEft®T TO TOO ^tO TOT TO* TOT CTO- 

*11$^, TOJ, RRpT ^SJlte 'TOT TO WJ3 *?TT I *HTOR TOT *PTJ «IIU*1D TO 

c^iltwiiH jj|J>ic*ii5 «imR *ST 3R, * rct ■HRR'o i 

*tTO *1% TOR CT ^TOT *TOt *R TOT Mlfeflh f35roT> (C 17 H 35 COONa) TO C* ift*. 
CTOTRt CTOT «ltt* ■'I’Blf^illN (C ]7 H 35 COOK) I TOfSTOR CTOT%TOTORT CT C^llfoflh 

^Ic4lc*ib (NajCO-j. 1 OH 2 0) RR3R *t?T ^ots *R*f I *RR *T*RT ^rRT^TM* CT ^fl® RT WSfaR 
«u<wjs ‘pR, t^jt'll’O *R*T I 

^■Rt'O SJS^Jfl : C«1»w| 'BTH CT Nlfiifl tfjftf'afiJ Plftu <PflR 'BRT «||*«li CT ^'iMI'iRT <iwls *R, ^ 
jj*iMNn isj<pfi> ®i<H I 'TOR , °iI*wjI S4<r®l ^«u C*T TO srTO < ?cs ^|R>, voltis csPR 
TOT TO I CTO- ^ilCJJlPRlV HlW (NH 4 N0 3 ), TORf^T *TO^ [(NH 4 ) 3 P0 4 ], MlJlPuJlil 
*TlW(KN0 3 )$5Jlfol 

Rf **IR a||»lwU (CuS 0 4 .5H 2 0) ^I^CGRui « '4*1^1^ SltalW ^R^® 

TOl Svlli'i < p14 < p51 I 

ftfr-TOiRBr TO s 1 3 w-*R«iHRr •trt *twr ^tot to 'snR$)< i cro- -msts 

<mw, ’SJN 3 T'Q ’dPiws RotMIii, *M5 *T51?r C’TW'O ^RR cmP5T ftsfST <pac«, c^lt^sh 
^<5, %TO *TCBT 'TOT TO RR^ 5 ^JTI TO f^| TO CTO- $C*. *II»IWU 

(HgSO^, Pi"r®R *il*iwl> (AgS0 4 ) t^R— *1iRRR 2RR* Remits ^?T I 

'O iR.^'sRs <pR^|*(|* ?R. R>9| ^»1cw °l^l*1 sdcijlwr'i ^?T I “l^H ®ilc»j I uRIfl 

SR^W ?TRRC* *Dl^R ?RR ^ItC^T f^RT C*(C* *1®IRT *iJT ^TT ®R*T ^R?R *GT I vIsHHR J ul®il^'i 

« *TOT '&TOQ *1*1 4R^4 I TS^RW^^stoo f^*lR ftWM TO 'SI'SJMiJ* I 





c*r<lt^tc^pr'ailNlc>« tuP^n ^fhw « ftir-4WMm ■mi 'awj w 'a ^Pm*! , il B H i 

Pi will <ph s 

: *n^'8 

aiwihr^lfi fc’toiH : ^ (CWT- Mg), H1«"il ^l$uijlwllil<? tflMsfi* R«pI« , cH^I/dHo, 

*tm, IM ^jro, PmRij ■um ^hi%, ^orcarn i 

i 'SUlcaH *1CT ^fQ I fatfBT <to PlPlfttfo WTt ^CBlCiPtR^ tflpFff I 4Mt?T <?-io 5M 

hjwmPisiiv Isfar (^^sia) ^t R<?lwi CTW^cn wlcil ^nn f^? 

0»l-<p| ^Ht^Q I 5JtUt Sit C“M ^PT ^ttaT R 5 ^ *UMC*iPl*ll V CTT*t W I ^fT^t§k^^plW w 
<at^ HBJT^ RfaflT TO3T C*PFJE* ^ *tt* C^T R<*1« «mP|£ I ^TSTW 

WlMpKlW 9-fl-l (^^1il)^^(?JH^iICo^l ^TO»T'8 
^l*1Wr< »1lAlWJ umiMffiilh Pld i r TO 1 stW ^'tC 5 ? %# >5J1«J< 

^c?i R'lRfc *DT"f %n’ i ®H Rot <$*?, toTO *Kfe ^ *nzaj3i *ltnr *mc*m csfc c^ , *iH c*t<ittoi 

«T5l1S C^fQUt TOl TOSJ iluiltw itf5T TO I 'ilww ^T *ttw UMITO ^ C’lPT? <1# ^pit 

wjMwPitiiv cjpmi^ wti mm *ui*lwf3wi»i *&c«jic#iR<* <fltoa net RRtjt tost MgCl^ « 

H2 *01^ "pen l ^ »1 jIc»w ^lncH^ «i1>rti1 R^ls c^w Sic® ctR | 


«u5H^I 


i. whit i^*i »*lPn?? 

’P. HC 1 *t. HN 0 3 

*t. H2C0 3 H2S0 4 

ui-vlt vIDi tntH NaOH PHIot tmlt tHhffil c*1*r I q«Htt 

RvIlX 6 ! GT5 *. PWftl 'TOS 

*t. t*MTOill*M Rtnh g^f 

PlCW * 10 ? « « 8 S"Mf 9 : 

siPta ^itw Ph'tbi -<pi»w ^^*r^it?ri ^ur^jt ^itw c^uiPih c^t*h' B ilf»1wj 

c^pt 1 (Hwaifer^’itOTT^i’Tt <ilu 1 

«. flllitfl ^WM C^Hlt? 

»f. liiPilt^ 4% 


pr. 4% 






8. *11 Ml "IMIWI UHHfe- 

i. uiPivsw 3-1 f*r© ^C3T 

ii. 1$P5V «rl'Slil Wt 

iii. C^lfN « «uHlGh 
Pit&s frhfD ^<p? 

i « ii < i 'Q iii 

•t. ii « iii i, ii « iii 

Sljf 

i . ^ ji<5^i*j 44 "sit^JT, ^'©»il« 'Q ^ffir i U4<pft*i ^ RRsl»il i *li'Q'iifa' *Rr i ^®t?r 

■JJt t^UW *tt%T *!1'9?ltCT ^ I 'OMjftw 1 TStii C^T t"l^it , JHII»lNH ^ V»l^l 

'aiMs ’'IXS^fl C^t«T swls 
<t. ij^*r 'flips' s'ic'o 
* t. 

i ^'o *iw«w tot c^Mft> liiPifisfito ^i?r e f- ftc;M ^ i 
'jjf^i siwss c*ic,U amt Rl^jj ' , i*j j ijI ^?r i '»i'®iwfl sHw. c’tw affat isle's sc'ii i 

aSHm filtaicE caar ca®r, an*aPiw pH a.<f i facaflf ftor tout c^pumaro 

C^T ’©Is ^jt slc^s stals «f*ij 'ss’fi? t*iH*i fa'ic© yltcaT sis pH <t.<t I R 1 ^ '©Its' si 1 © Is «f*u 
’omifK Pit's s w n*i»i I 

a. fewamw c*h 4pw> aai *?r? 

*t. tiH^I t"il*hfi> f^fC'5' Rts^ swns CTafmJNJt^STI 

m. ^JSfta ’Slwss '11s , ©Plt'© Tflcss -HRsH S^M^t^Rr? "jpstwm^ I 





sjcutw^sr i nifltos *tww ^nftr, i iiifi> '^twa 

C59T, *tJP3, TR*t «rf5|«f ^?T I »i"ii sjfeFm'o •iHI'olw Tjflte 1 

• »j|fD 'Q sgj*ra foR^J njHjI < Pfic'o HIs^ | 

• Rfcjj 3^1*3 Nlfbfl "SICTJ *ttdfar v ||fl^ | 

• ’li'i -qjKrr ^iic 1 © l 

• TJTffo pH WH *HM slHII«r3l*M ^JNJT HfCB *lfeR I 

• *j|fS *j*icHh s»ls*l , «p»il«p®i *iin> ■'ixs^tHs t<JH*i ^f*il <p<jt'® 3t?R I 

• ^llbOO «nfV® *|RcWfl C&f5 « *l»llilR<P ^JNJT *IBR I 

• ''iPicw) '*ws^c*lfl cs*H*i 5*f*il toc© "Hls^i I 

• dial's <p ^mRh ujc'tji , 1^'i ^)MJT < ?<ic'8 HIs^ I 

• zil^R)-s> <jrhlPw *lin, zi&ijl<wH, <u<wj« W *w»pcHs t<pl-h <K*il <mco *I1?r i 

• f 5 P>f1% n«icH* *Q <p*iI<p*i «iyn*il'i TOC's I 

• pH c®MttT f^rc?r 'sflffo pH m?r RI>»ii»i c*Mfa f^rc?r '*nf^ « ^i*r^ f^fa tow 3t?H 1 

• ^T™f*T towI «rj^h ^ « 'ocijcih -nct>'si | 

'jflffef «i5k 

c'oNnl fa sale's «IBT »<lfD «ih1cifl <?lc«r »ilc»1? 

aww: Kftvs fw 1 fw « siftmr *ift 1 w 

«foJM13^l* «faCBM «imre WMT C«t^ I Kfc H WHt er^JlCo ms ^T, 

WW <G c*fom^| ftffao: VllUCto^ It Wll$, ^fa*T, i1l«|V||l? ^ 1 4^5T Tltfi* 

m d& nwift *ttfar is ^ ^tcti iPtom mto wv <qfa stojm% 

*jfhlpw (CWT- <m, *IM, TO®I1) fajflJBM 'JfftBIt ^1^*1 Tflfifcl f% del I ^*?^«1c<J CTHT, ^lt f 
c*ii^i»if Mm m4 wr 1 im 3wiw% ^ ^nflrtT ^ ^®tc^ 

mi 



^pit differ wm 

jjlfDw RmnH '5i?i ^w^sW^gt ^pHtc^i iiRjt^Pit *tf^iw 3*#, *N<f, <m3lfi *N<f 

« *nft 1 1513 c^Pram c^ca «r® ftcf *fft»r ft*t*r £$R ^ 

«lt«*lb ^G«r "Pfll m *Tf | NlfSos RiljajH *lRej w Wl'fal»p, «(? | 8r^ PlM^JI I 

Tflta R^JUM SWH SWH *&m ^T *f&R ^FlT ‘WRPilllU (Ca), 'S|JlT[ilPnilH (AI), 

WJl’IC'iPlillv (Mg), c®m?r (Fe), (Si), *felRnir*l (K) « Pilfer (Na) , *M *lR?iW ^uMlfar 

(Mn), (Cu), 1®TW (Zn), ^ (Co), C*m (B), 'sHmIRh (I), *4PK (F) I «SR)?T 

Trite *ic4im 1>, swwt, casiait®, hiW ^ *ji*iRhjih (Ca), hjmmPhiw (Mg) .■ p fBi1 a mrsr (K), 
pfllfcm (Na) ftpi wte ‘ p ir®ut Tim i 

NlfSos Rnj»ih R5*ih (Humus) RtPl 'iRfc's i R£*j|»i «ulf»iwl caif^, f&fa, 

«uH»W?i, 1ft, cs* t, RmPm, tBjiRr e «rjhi «ulMit»ilB* cqtofii w Rm *ft»r 

*Rtfi ^hcbirow^n 

' a iUr®'i 'ai^ica *jlf5c,'o Ru*ih ■’'M'fai^ c'SR'i-i 4 criltil ’5PTI : 

U>R«1- i : ’li'1 


*R 

3^ 


oi 


8<t% 

oCi 


<t% 

ovo 

•nPr 


08 

1 3 

^t?I%3F!l< 

\<t% 


^llUc® Ru^H v tl1^w '5 jR < pI «iR> ^4, Rc-h *?uj Hlvll*ita ®f r ^ l ^T^t c'oMloia R* 3^ ^T*lc^ PI 
Tjite *itR pmt?r « -D*im «ttpp? -sjif^© *ttR «itpf 'sitf&si ^ ^tircsi ^ 

na sra $*bt R&r m iffin *ttR wx nwn ^rst i cstm w«t ^iR « ^Muiflta 

whltoi *ttR wx nwz T^rot <rPt? Rtorcs; differ i ^ ^pit *M»iin«i cro? iffin 

sHI’Jcilfl Ru*)l* , ( stJi ^ > ^1" ’llR ^cs aM I '=i'ijRc < p slR *)lfi>s w*il*i ^ '^5', PI 

<p|*d 3fR '=iii>c<p ^t ^t «roi ?n < ^iPo 3tw ^ i 

"sitf^iT ’F*tm C'llR'o 3tRf vll^W 3tPI I ^ifDc.'o slFPT R5 »j|»i *ttRr c«tw 
^oi <iMw 3 Ipi i RSvlw COIR'S 3tRf <>ww HftHFW* <(HI«R'® i 

^IfDc.'o 3fR ^ v||<pc»i ■ft *i*inil '5?r? »iirow 3tRr ^ viiwi >iv»ul ^r^lii'^s'sw^pn ij^Ri Prtlw 
tj-i<i^ Rem aeiiPifl »it^ ^5i enim ^ i , ^k iiit^w 3tRr ^ii^pt bhiw 3Tpi ^t ^.pito' 
3tpr n i csm\ AfH pi wi ^ ^pir cstttGtam, ^ caicGtaierc^ *t^at 




'silWid 




^1*1$ ^PTf •nfSr, sit 'qtOT ^lf& &tz& I *lt^ ftf *ltft *I1'®1¥ c^l^lUls (Stomata) spuw sW 

mrc»re c^s «r»ft 'sit ^?Rf ■sitwfi >nfl» tout ufar *iwmj$ iwht 
■^ iwi-wca^cw ?nwr ftwrcw «tram froft tot « mmcwc* <m i *tt^w *fb acaw% 
*lP» (CWT- *tfm , HftdilC«M, SMSMM ^Jlft) Hlfc CSft^ *Ml*ira ^3JW *llsr ^ | | <qflj?It 

sW tot »ii^ic«u <sm tfic’pwi *nft ’ 5 it*rr 5 r Rc»ic<i ^iw tot i <pic«f$ «nft sim«i $%r ^nf& c«tw 

■’JRj SW <W 10 ® "*11051 "Tt, <PC ®1 (fl^Wt C< 5 CX? 'S&T ^ 1*1 laj"'© ^ I 

<*ft?f ^PlT Elbe's stm -qlii^l-fj 1 WC ! fo gJ^TCBPf l mim swm?T sfftf "Spr^t ?f^l CW *ltft 
srm^m, cauft •ntf ^ topis srm <5 «ncr i snto ettw hAcIiIwh, sftwn « 

'9ffll$'b «UPT I 


to* « toi, ■sflta «im *ijifis ^tfcsf <h^m stm *ijtctjt ft*PRr *sr 
«om siflro stm «trm sjppnm w i «q$ aiftniw ^briir (Soil 

Aeration) Wf I <*PPr sjtfifos stm «upt ft <mwt mw tot? tit, wot mra «rm I 
sflte ^mt (Microorganism) mw I ^ ftg; «l‘]®r)Mi1 to « C 5 ^ 'S&l* 

'sifter ^ sitwi ^?it tot ^r i 'stm qfiieBM atftss «ifcn J i)u sifter 
*l*iPfw cscs g^% asfle^ aftft msr, stf Met wlTDw stm aift* ^ 1 *T \3faw ■«<.HI«T^'* *sr i fi*3: 


Tttl^mtT, * 1 lft « *p( Stales sft^f^r csfsttM‘ 5 C 5 lT: 


^ifbU ^tt 

atft 



fBvfl: b\i 'Sllffet , 1<5*1 



fts: b-.^ "snfB?i ^?r 


A 

B 

c 

D 


*m, '°il J isl *jP( elicit ^ tj > |c*is ijllun sf§tet c<ic>b Sftft, <tH? ^ WRlMRf ft *1^H 

*nft ? fttbii Pic^ 1 *iin>5i *1 Jh ^tfftt espit *j|?i »ilfu 81^ <scs R'»® l 

3f^f& ftpm SIT «lAwH (Horizon) I ms fr’TCT cst sltw ^ A 

(Horizon A) ^T T^^casr (Top Soil) I 4$^CSI§i5%T'3 stt^sRit < ’f^T'^^?t'Q^ < i, v llPi'o «N<f 
Rc*l«) <pcs '5M3HT sft^r | ittqms sifter *1*^ ^ st|c<p ■Tt, v 1lft<l 

511C-4 lt<llR>0 ^Cil ftlCM «CS bC®l SJlJJ | t£f^ «CJW ^ifb 5 1l 1 1l?l 4 t'® ^l 6 ^ 4 !^ ^ I Is'slil ^MlfbC^ ^lH*1CJI®1 

(Sub Soil) B (Horizon B) ^®tl 4 ^PtHT «lftn«T ft6»lW sttw i ^ ^ ^ 

'Q*tBI?r^jT (? 1 ^ ' 5 IM stft^" ' 3 ST sJt^ | 



Rwm ^ 

'sntfef asI^cwH C (Horizon C) 'atn I ^Jlffr froft 33T Rnt tflw, PHtW wfi>n ilPflafaf 

at^?n erf^'s i "qnRnTfasfa® ■w*i ^ai $ai$cwH C- '^nRnt 

otta* nfiHf'&s ^?r sum cn mmRnr fc®R cn»lcni «ncv i ^ •w»i Rm '^nRnr csiw »mv R$ mfi>?r 
^*tt "oitAA* *jff "t'$ «JtC^ I Phl$ ‘HiJS'Slc© 'HQaRJ'o 3,ctl aIImi aHIa 'HfiH'® I '5C3J3T PlW 
< flEa r '*jnRnf’lT I ISaf: V.^ 4 »)l1wi \5»m ’liH cn^ltM ^Flt I 

swwww 

t'©l*wl A a it'©l «fk’1la ’Jtfi> R W*T? *lt, <sjca»a» Alfi «itw M I aIIw ’1^*1, n*f, v lll*i 

’iBH’PA'al ^aRcaJja ^ ! 1?J' R% ‘TOT AlfiicA* "^S TO '5TPt '5f ! J ^T I <fl?!t ■^Wt ^ ' s ltf&, 

<*iaIa '’iIaaI RBj| d^ls A £aRa>j t'BfC'i P$. 1 

nR’ItftS' 2Wtn £<R«Sj ^FIT ‘STC'W <HR «fl?J*f f V®l m I SfsiH TOST t'ol*Ml I ^ nfouM ^ 
■Jltf&fSror^s niR C^Tfsf ^?r I *1R15T 'ol^C® fa?T C*Ff C*1M C*tK "Blffer ‘atPE! nffol aHc® <1131 
R *H I v tlflCA 'll, aI^ *ilfbn HlPi TOT 31M3J i r*('sl c*t3. act HlPi C*JM ^*3JWQ aI^ Alfi> <5T C“IIa‘ 1 
“PAC'D *tlC3T *?t I ^iR <tl3To '©t^CT <HR mf6?r ' 3 P B HiT ’ItOT CTC*t *<IIa»'o «ll* C'®l»«l ^ ^C.Bf3. ^W?J "SJ^oT 'Sltf&a 
tfl> AMIW *ltflW I 

nR ntfi>?r ®Hw^fD £aRa>j ^tnt, PtoaH mfl>?r ^*1131 «iIa*Is ^iacdca aReat, wr aHRctIa ’Heal’ 
’ft’FT ^13T*H cffi AllCV, ’ll?! ’POT 4UUI1H ®IW^ C^R ^ I ^R '5ltf& Csl^Ml ^iCo fan C*FtCT CT, <fli!t 
iiiin® ^ i mn, niH»c« ■fg fan « ’ifar <ini^«iicvi ^ »jiTI5(.« Rv5»ih ^ thHicia 
^b? j iI < !T, 'oca caca.'J ^ nITUa Hlf*i ^IaH’tn'dI <pa, 'sl^ Hlf*i fan ^Tf jt 1 ® Rw*lR'® ^ 5l^“plc"i 
RcHa “pca Sftcn v tlPw cn^tmin 's|Sj. cn n^*i vnnllno® 'SIC'IA 1 caPI H1(a nfpj cn’Jwl aI^ *j 1 H >08 
'stent ^ nt i <scn TPin api *if^ntc*r ^r nt «rmn F n^T ^or, cn’wnc^car^’Hfl? 

dIaIaIOTS ®T*li SHcaI^I A.CA Sic.'® Hies I A»IaH , Al^ AtTUc® Bf*llA r A'®l 'jRj ^ nt aIa VW 9lt^?r Pl“p\D 
■flc& *Tf l nnlA^I ^cn nAC&w as? *innjl a,c*i1 ’IIc^a ■’TC3T aIa <pc*i <pnn ajIa>s ^3! I 

nR mfl>?T <nPr *iiA i WA'oi nR Air5« ctoi ctRi <iR ntf^ c^nBr^m?!^? aIaIaj <nR^y ntl^ fan ^m^n 
fair w ’iR ’Pff <©i^cn ^cn nR ’itf& i <iR "Biffr ^Iod* ^tw cnc*t ^^ca i | 4 ffo 

S’lRx® Hlfa «t*II nT Al^ »)llbA CAnlA ACI» m I HR Alfb S^fl "5H «(Ia AlfbA A“lhjc®il aI<^ aIFDa 

^nnm «(Ia > Ica« ^?r i «ffSiw <iR <^si?r ^tt c^tnat wm i <iR "snl^r ^ i ii»jt,ni a^aBr <*rit <iiPim 
« in»iH 'sii^iw ^iic^ <nfar fa? «ifpt BtRw <tR?r ^nrt <hjb i <iR mfDw t®pr ’tnr^ 

'Q ’ifar <mR (caa*i- casiafUcf) i "aR aII^s >jodI *iR wlfw <p*tt^ntQ ntntnia ^Bfana 

JlMlei^a if®** •WliH <^R ^ i 


V$t-i'b, R«H, iTT-ioTT 





cs\m ?nfl> pipis? ^pit 4«t s$$ Mtfa «da*t ^scs *npi i ^ 

«iii|pii qapfii ta *fijc*r c®rc»t <ntw i <rit ^rtfitoa Tiffin ^*n*jpn ^ ^ ^?r, wt 

^Hbjc'ils *)«u<p|fl stS c$jt> 'Q <pN Mift c^t<p »rw Mtf5rf 5 PFtf 3 l^^s' i ^wtihr ^lfi>c'o 

■*iRI*t) ^RHI« ^?r Sliom ^c*i ’*li>'i ^jRJ s>c*i l <pN nlfDo® <m*i 

*RJ ^1iT SJCSIft Wjmjfl* KIW I ^ *jlfi>C® t *Jf^‘ v l9*lH 'OICI'V C^t ^ttPr I <s§ 
^ <ra, »1WMto &w>r1iii, 3' s Rfa *teRTs Mt Wt ^ I 

'q fM lifter *i*hmi$ fcsfa i vifDw «jw « ^sRt lifter ^^hwa 

Pr&i s*cfl PiT-^H *lllbfl C^*H I Pit - PPR *ltf*T *dS*t "^^ol 'sM ^IRRT 
elciil«rw* ?TOI v llf*i JT'® R*Hts *ttPI I ^51$ <m*i fttaMcwi Pfl-'jftTsitfTj S’iwl^l I 

^tGT Scale's sppRr ^5l« ^ftat ' s it1^ ’tt'QUt ^ifir I «^i*iT ^PiT f^ iitf& (Peaty Soil) « 

'srf^jtfc (Chalky Soil) I lOt'a’SRTR^TIlfcPfPF 

£«r *Rtsfa ctPt i c5Rt « «mf ^rrsr ^ •frssr ^ i ^^iifito® 

'jf?s < w S'lhh ^r «itc^ i wr ^virpw cs*h S^pii^) to i *if&>iinJ *m31ii to ^ 
wim^ *iito 1 ^ ^ifl» ^wi?j*i^‘ gjff *3fani tot w pwwpi *?ro fc^pnupwi ^ tiwfer 
$*t^ to, ftm w fh-oipi i 4%t'Q ($& «n^i«iM w « juwwPi«i>i 

'*ltfl»3fpH 

^R®T ^iflSs ^ pH I coital WR, Pi pH "SIR WRT 

*jlfl> mPif's<p, ^iSln PmcHt ^5T csWt ^Il?r I PI < pI<icH pH ' a r®>® ’isjp'ff wil C^Pl?I 
c*u& §"^in ! R *ti'SBT ^mr ■snf&ii pH Pmpi^ ^"jir ^ ^t^i?i^r 

^PTI C-PlPlI "5Itf& ^’Pl ^ Pf*iT ^ pH °i ^ C&PI CT*f C^t 'Ol^C"l *iRf 

pH °i ^T?I 2fPlTBf% SJNH.I 5j^t <PflC« ^ I ^ f^ PTSR- W *R, <fRIt 

Trffo pH ff-'b *PT ^sflt5R Pi?r I 'snjpic < p ^PT PPR- Tllfiril pH V ^pr ^5flPR 
I '®1^C®1 ^tt PPl '»lc*ll V"lC*1fl Sf*!) pH <a ('®J« '^J*i < pI ^*11 ^ts I 

HlfU^cHu ^W'e 

f^ftn ^tjjrcir c5R?n ^iiPiu^m ^*hc^ (wpre: i mlU^M « 'hPi^i »i“i^ 

'CRI CW ■ < p|<i‘1 fllfl, c'l’jwl C^Pfil 'SR cTwi^ ^ifS^Hs’S ^lfl‘1 1 '®Kw *ilTD , yic*1s 
PiftWJ ^lo'l ww Pt5 1 

cs\m % wr, ’^mpw ptpt I^-^irt « ^fr # ^ ^*r? l^-^iRr « 



aafr atfta a*GT C*Fat aaat <Hc*ll (fla 5 ^ <*IHt erl*»il at '»I’^JR(.»I af^ta*ta 
awt ^a i ala aii^w differ «iic*Mic*i$ cipat ^a i ^aa aafr tea rnvto* Rfoflis atarca aare atF? 
ifla^^Wa *ilca ’il^H'o -vi I 

CVSl»Wt ala*tt *tla <fl$ «rl'Sl»J *Pal*M C^aaate atta? 

cat^j fta— s>lsahis stei faw, «ilc J iPi < p caca* ’jj >flf^, ^la, aa*t, ^f&ataar 

^'®j|Pf ^)«rlcsl fl<pc*w nm* ■ 3 pR><w ahtf aic^p, ®l^ *fl^ «rl'Sln ststa'Q <^.^lRi<p aa l caaa- 
mnfa <3 ^htrt ansa aatf 'snf&cso ton ^wft cm cwh, wt differ a* 

aa I ^Isls *)l<fllR)I^® aa*t , <sjPi'» at ’pla »1la v thl 'Q *mc*isi ’p^hi <pwi I *fl^ «tl'5lfl atet ata*t tzllfi>*i 
at'SUlffiMl ajM»clGfitoto atSt CSC 8 *I§0&|OBM ’ttl’T, ai*Wlil <b|$B|«||$!b ’iJt’T'Q 

«ra1a'& ^ca, ata -vinc'i alfl> ijfra aca *ic^ i ww a^ f&et^r <ptttf acat, ifl aat^ ^at*ta wi 
*tal<f alfc Cfta* atat “^lalil aWJta al^aa «MJlaj SHI^IdCa 3Wt afla*t 

ate arca i ariiafo wtfla ^jaiaa wt differ tea aiauift* a rfa ^ira^voH afo 8 arcs, at wi 

fcartllM 2t5ta C*P*IM I 

CWt&il *fafefafts*BT B f 

«wi^ ^ataa cs*sj at m tefita anaaiat cats* i^5-ii at v t31 , ^i-Pi51 ,i » , tfl wr fifths te^fta 

aarctfa mss 'sjTf&sr atstepp ^ ate mi cm* (Rn), caffcaia (Ra), <Mm (Th), ftftaia (Cs), 
$®csPwi»i (U) me ?®a aatf ^ cs atfBa ®%5t$ n& arca n\ to, (flat affltww ^ « 

<£*1^C»1<l «wHI* ^jR} <PCS I Sn>»||t<]1iq C'»’BlS?l'8iiq <PC®1 sft^tWs <lll| I >4^1'5t va (»1j1*U 
tipst (flats i *im ^ wfl jiroct sji^l tiR aw*r caw sjfifc i 

C'ol»wl ct>cfllcilR®i W erh ? 



H^l'Btewa w wlflat ^ wh i H^tecna wi ^#a *tt? ^stet ^ at w c<im»M'#im ^ atf^ at 
aiPiw «i^^a aaM atPia aiat ata ifl^a^ica l^tat estate at caws vsaiPi ^i^iw aos (flaac 5 # 
awfcat aa-a%, ata-^a ^sn% waca atat w atca ^nala a»twt afto arat w atca i 
'aica^rD fim acat, *flt aa® 'aalPiw HHiaa»»j aat^ aia*w area i ^ ed^a wiPi arfiia 
s«ta a^a^ot a?f5i?r ®^Q^ia at ^aa®*^ttaca ^t ^^1 *naa^Gr,^®ia's < ia«il«a c t^f 5 ®a s cai wr *fla 
wr®a s itaaa i a^t ( 5iaami (flaaaat^a^tc^afataca^tatr^st c®taat f^Stotaaittacafca^i 



af^f cacar ^aiata af^w aatf at esa, *ljia a aaiaia acst stcat^ta a^aa ai^rc'Rt aaa 35a atfl? aaa 
^cs affitfl c<p*iw aa 1 (fle 5 ® I^W aasjaa ^paaalf*r caaa act?, c®af*r alfl>*^9^la ^pia ail^a'^^a'stQ a^ 
aptatai (flaaf^ (fla wr ^ atf& '•roia ^tac*t ^ot 'aTtaatPia ^atqPt ^oaf? a^ca ai?it«pp a^a*f tVHk 
^ic® atca 1 



'oihlum mHm 


H8 

cafta wm aiasrtw aa ^arata atcw, ca aw aR aacaa wr aaw a^ta <tam a*eaia amtR 
aRm R'tfa aft i wca £ aa 55 ! at^t atft fjaa afti «ii^r aRc® afijwicsa meat {at awiw at 5 $ 
&cacq) a 5 ea WT «ilc“Mlc*lfl R§K iSPlffla alfi>a ^’Mli'i^ta'sl a^# ’TOST Rff® atea I ^^ 5 T «if®Iite ala, 
-flE-m, wmtm wwffll, warn «mR 4 »m, atRw a^x, 'sjtf&si wa < 4 aaR ^Rwtew ^5 a^* 
*il(iill^»R'® njmrIcss «pcm <3 atR^aa* *ilTD«i 54 n'©l m^# aa l 

alta) c's|*wil mmcsI al^im* aa^3t, atRa R&| at «i Mil'll dl^lfl w*jj£i cacwR* »il1i> ^‘1 ^w» ’ilwf %!, 
aaajt ator 1 a*m, 4aa aa^car cam ^f$a# Hhhw atcw, mat alto cac®- 
aaa'Xlcs ai^caa iSlca af&oi ac®c?im^R>a*cai 

alio ctM*T 

atft atateaa wR ^ajata stiffs a^ta 1 aroma a-[, a?, $aaaa ca w atRat aeaca wia 
aatcaR sfcjw « acarostca atfta to R$sj%i «ii»jicaa cto ataxia way ^jau^la ^ toaR 
mHMcm wa aca atcw 's <*ia 54 a*i aR acw 1 atojn ar$ta atR isf^ca caa, 'sift ^RHi'®, a%r aiRa 
col's at a% ®tea ^sjiR atat roam aiR mast® aa 1 aiR roa aw »aa S^o'oi ro^caa aMtaiPr atR® 
romsw aa 1 mtaat ata’ttat ® aa wsa croi>, atal® croi> Ra-roaatat ajaa roca {caaa- ^U , oii>i) 
siRRas aiRa roaama roa amR 1 cstaar wta ca roca mat®' ata aSsita <*mtroa wcaw 

zJHajPi a 5 ca» ala roa*t ata)® c^cG mIIwj roaama 1 roa at aca <afi> wrocaa waj aiaiwiw 

■jpiRa roaa aca atca 1 

■ftetca , ataat ^acata a*ca mtf& a'5w*t aarcw atft? 

ati^ a'swcia maj^a c^Ha acat atf&s® caf^a*ca ataamtcat 1 atf&^s ^a*iar 'Q ^tatmaj cac^tcaf 
mIm eri'ol* ^f%a « 'M'oi'ii *iimi*ii ^i<pc*i '©i 3 l ^RHi'0’0 ait^awnaaam^satcaati atc^t aiffet 
Rj'fica atana ^®t ail^ca^ 'j^ica 'ai'Gw aw 1 ^paa c*mia aa ^®t ^*t^ at ^ca c*lfl 5 t ®rRw caca 
Rea (ii'pPic'p caaa «tH!M ®^a*i at^a 'aiajRta 1 c'saPi effiw ’aae a^atai 

aw ataiaa^ m^wtaata atl^a ^a caPt aa 1 a*tw^ at^^taat Rea atR ate® staif^ at apa atoi 
^taajaai watai ^ea^astafaaaraai ‘flc^carQ m^wta’ttaata, aacaat 'PaPrwr^ta ^ttaatRea 
alRa Tucsia a*at ala 1 stta ^ata*ia ^eaca 5 ^ aia cape's at ^jea ^taiRajea* amata 1 imctwi ar sNe'o 
aca ca, ata atR caca* ^aca ^t aiRa ^aataa a*ca 1 ata a*i^ia aaa ^camtot atR rtca a*f 5 t 5 Bs 

aa 1 ^ mjHIcs alpaca* mo'om aaic^a aea 1 ^caa 1 aaa caat ata ai^a, ama, c©\jpl— ^^*11 atc^ cap? 

caeat aa ata amaia war 1 <4at caa aiRa ^aea ataa ateaa wtwiaia a^ca caca at cwr caRcw 
sHc© aca 1 aeaa ata a*f 5 ta wea weaw aaa R^K <flatwt ata^aj 's watwtRw aca acs* 1 aacw^ a^a 
amamtcalaajaat at aaa caacatacas^acaa am a*f 5 tatca at 1 aarataalRa waataa cata watatca at 1 

amtaPpp ateaa aaea ^wa ata 5 'q^, wiaa ?wa area ataa batata 's R^ata atR cataa ^ar® atca 1 wca 
aa ^R?aic'® aiRa wa aa at 1 **ml®t ataiaRw ata MltUc® aaataanft ^®ppift catwtatw®' w^jfta aara 



<pca, <j|ii I 'QfRjW JURIST <M*l i>l^ ^5PT 3^| i£ "5JT I '©l^ 

^file's Rfajj <p*i*i T>K <paI 5fi>v© | 

^ipopr Tjtt^a" pr^w^jr^t ^im w^ar^iw? 

**110? ^ifii, *hc& $©Jlft *tt^ *iMlc*il <Jtii I *T% ^ 0 ]f^F ^catel **110? ^ ^®T c<pc°i 3T 

<px&c5s £>©I3 3^ f^OT ctalwl ^JT I 

NlfDw '»nR(ja *lfar 

«ihsl C*T iHta*»i Wf, clPic®is I^PT, Ujh«p»i -»1lv5v»1« , fftt Tflf&il itejlft ^lerlral *T^T 

fePpi ^ ^ ^|ft « f*t®Tf C«tw sntt ^(PlW I (^5T'5N 'SMtflU 

*t1'S5t i (flew PiffiO «5 I»iUiPm‘ i «rte sjtrr ytoo sm»w ^pbt ^itowr 

^imi *fi^ tjwj ^hj^vi ^c»n c*H3t (Fe),^it 

(Cu) ^T ^m, c^ffat (Au), « ^lt (Ag) I Wttsi ^fa«f *WQfa *rc*CT c^taffa (Quatrz), 
(Mica), *ff*IW Wf wcjrtwWi I ^WIT, ’tJt’T, Mjlcjih ^ ^tPiw $Jt, ^’jCTf'Q 

’lil'tf I ujO'TflM* (IwfS ^Pier ^c®i I mcis C'o|*wl Hlci Rwift's bjI*iw I 

cT»R*i— <? c^^pITJ ^IjH HPw ’HIp^h 
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Wfif 

oi. 


c»n^rMw i 

o*. 

jwm (CaCOj) 

xi«il^, l^itvrB, wn, jjm, c*ii^i « ®«<miiiw 

^J^O^TI M\$ ^.C°TQ ^PW 

sptsh ^?n i 

ovs. 

wmflfir (Si0 2 ) 

W,'Pl%'^T ! l^', CSTfae.^frajitoa 

08. 

15pt»m-<ir^tt (Ag) 


off. 

'Jlt^Pt (Mica) 


o'b. 

%WT(CaS0 4 .2H 2 0) 

Ptc»n> « jDI^SIs ^ ■Hjtfs'n l>ot5s ^l&Nh 

o°i* 


« HHI M3w> 

oV. 

(^IW'Q %It 


o&. 

’OPT, WIT, C'ldil 6 ! 

f l°iiPi Rmm slflls <pIct, *1^ « 


<lf*tef OSl^o 


^t*(l?I ,i t'a iHlilfl ^t cwM^ls I «ic»n > ^f5|®r *JPfl?if5fa *rqij& 4^5; 

^sltfwT <?m*\ ^ I W^stWil C#s ttfa t%^l CWT- 4IHM$I» « blUTO | Tjf^Q fft 

•q*l4-i ft«( ’IIS's, R»$ ’iSc'is <p|*tH aJlvl^ (^T 'siNfll CHPic®i <u^I* <pfi) ms»j ^T tt|n*fe "^t 


































Dili "JICTT »nu>«l '"fo ^if'IW *1*1$ I 

^fflt cstrot cbtc 5 ^, ^?r ^ ^ sorcerer *$*i\ai <qw^ i 

c*fit ^fSsrspp®^ oPte - ^ *&?&$ ^ <p!3f®i *iPiw ^iUw ^itcs - ; ^ ■^iSi'sh-i^ 
*KPm <^Pr *itnr *rn «fe*f®i «i^jiS) >mui *&m ^®n fom 

(Talc), ^n ta iJimm *ft&5m frofa *?r «na wror <^Pr ^fe=r *fit ftot whs i «jPw 
•ntrtr PPw» ijjf^ sitc<p i ^Pet ct*h‘- *nt3itfa^s *rpj?r ijc'ait si'ffa ^Ik 
^I' jjs ‘K'alt o<pd<p s»w I 'odsls tlfll '=i^l's> ^c*iQ ^RT ‘jjl'i ^“1^ ^Nsl ^it «?lPi I 

ftg ftg *rf»l®f HWf ^ >W (iRI TJCTJ «i1c®i1 SlWf <mc« «ltd I <^H- c<p|*lfl>er ^T PlPWI, 

wf^nr^Twr awr^aw's ^ w c^icii ^5 ^nu ^ 1 'q-uftw 
«iPhw to to w to cTO&t «nwt am wre *m ^ 1 <tph- *ji*piitB (CaC0 3 ) ^1 ^m?r 1 
TOfa'te slfafij ^JPw *l1lctf$t PlPMJ ^ 'SIIC^, ^IT ftw C**W 'ailW^fDt’* 'B|l*lHI WTO I 

c-qPlsoH *lPw TOctf RiIjH ■sn ^f5«T $ltCT, ^JT tftWgjfltTO <flfi> ^H5OT ^ JRICTiT «il<plfl-«il<$I« RFl£ 
t^fS c^jU jJtoI *llTOf «ilts I C^PfiT wM ^Pf®f v Mlc'fo ' 3 ik v lPp < p ’J|jjp $,.<?— v3.<? -to 'src^J TO 1 «w R»jj 
R»jj c^ofl TO <uR>g>*j ^o Hits I 

aMuPto : *Jpw sM«Pi<p Pr& TO3T Ru^h SHHIc-i* 1 

^iTOwcl 5&»i 

csm\ TOffsf 'SIITOW TO^ SSIffo* fFnPf C^RSJM? Hlffo-P ^rHlPlil ^®tT 

saiff®^ «tJR WTT 'Q (Hi5lPl?J|iJ I $$S\ UT^T3T «1t^T «tl^5t ^IllJ^llS, *11CT?I fljgt 

« *$5 -q cw ta ^ »it^, 5dif^ ft»nP? tow ^ ^ -»mr 1 

<jj<}?.'o *tM, "WIT « c’lcSlRiJI *1 -n “ic^ R«lf^s c^T C^fQUT I 

sjl^f^p vtJl^T: c'oNflt % «il»wl ^PHlT ’tltWS' ]plt?r Pr^^lPr (CNG) < ’tt w f c-mj-H »1ll^c« PT 
Pit ’stc® 'biww # ^ufr «nc^? c^c3 it sn^p *tjpr ^n Piwr (CH 4 ) ’iifr 1 

J ll*ll*13 HfiUlc'l «i»ul*u *1*^ CWT- t^T, CSflrH « P5 u 5«1 «llwi 4TC'5‘ 1 ^% ^ll»ll»1J v lP*<M <pl^*1 

«lt«Wlth, HltcSlWH, AltC«»IOBfH JllWlt'b, ^ltCUjlC®H , '®I1<N « ftPltll V «IT^ I 

c*icjSiPi<iIv: c*icBiPhii*i ^pit 5 *fP^ c^"T ' 5 r 1 ^ «iPiw *nwit cw wr fhiPi '©is it ^pit 

c^tf>njmi Wfms aif fa# «titc5Rr sm HFm c'luliPifliw «n^ 1 catt 9 ^ « e 

'sMJihli) (\<t° C^1"lPl«1»l) *1j1^)il ^PTQ ^ ^tc*t WI 'onnjll «flw tlRJtS C*1c5lp|«lc»« '9K^9 I 

MJlwlPH, c^miPh , 'to’T <fl5^t cMcialPliilii 1 

^ 4ji^^ im e <^51%^ ^?r? %5tw ’e^ to 

%% 1 5wci>t« suptww w '^pi# Saif fo* fff «iwn « cw&i ^mn 

■^IW|?T 'W ' 5 fW W TTTQ^n WM « Stt%T *15T WAHCW « *ttP|jf W*IT ^ I W?W^tWl 



*i|p4 Rfejj PHI sjw i>|<p| Hew I PHI sscufl t>lcH H5T aw!» dIcH 'Q wIcH 

cwtw Rhjvh ftm *mtf at^jr Hjtm « pidjiPiflitu afam w\ a?ftw lirntw Hnma 

hPiw 1 ^uih^i i 

ai^>R><p HjH 'Q ciuilPliilcHfl ai^fw^* ’lilc^is a&sl<wH wrfiH PmaRmt, wfD 

<itn '*iwhpi«iM c^itch mjh^i Htsur nm, afcmiwr aOmi-wM 

«IMHW Ppfo W HjlCTfl H^H (fluff R'-tJ'lH ' a MJlHJ HHfttfS’ ^Rl I ?imm*m *Um^l *UPT <3 C^*T 
lii^^itcH H1c<? i w|^ dHc*^ cw«ic<p HjH cHc*p ^hlit toI ^r i ai^F®^ *tltm chhPt'i 's 
R'S cD'i ’q^jw <?cn «iHHI <wl ai^1w<p ’blw HM HlPi <paH ®T'i> Pi^tc^m HHT Rmi 61*1*11 <mI 

^ i «mj«m hjiot Hm (h 2 s, co 2 ) ^ ^jr i m Hn^m ft3*t HtedsiwM <*mmt nmr 
smi aw mjh fiitvn Him, ht v ii$ v hi§c«m hi^jc^i *wsi*m nmi i 


•OPT R^fl^ld 


o®»r *tJPf 

n 'q^'o'TOT 





Hl^ditWH 


T 




T 


ai^ffc*Hjm 


<u«wjs: ai^fw^ ’*l)|'»i 'oil^sl «ihl <?le«r <us^ln ^*R 1 <*m *<e^j 'oi*u'o»( 3>5fiHl ■ola SvIH'i I H'ssfif 
am ^3N «flrpr »ilcsw 4lt>HH Rc^c<5 <J<^o \ cwhsl fa ^H, 'TO'ST CHFf C^Pm 

«m faj^ H*?n *?r ai^R>* Him^mti Hw<wii am ^r*t ai^R><p Him§ faj^^HHc'i <u^w i 

am ^ at^fap Him w Pm-^i?mmm, ii ^mt-Hil&w « ii fwf^r 
f^c-nw i 'flW am Hw<wi i ai^Iw<p ’bi-n aFiAiw 'fi'iiPw ^tw ^r i h«<miI 

<t 1 3TH 'srHem (System loss) 33T I 


«il»j|c»m cwt ^oo£) ^ii°i cHw < jh<ikc»i ^rhiPi Rww ai^>R><p Him Hmt i 





'ailNlcna 


i*tr 

Ml UlO-M fa ffW ^ff 'ailfflCW CT 3t^f^ ffJPT <mw ^T ^T, ^St TO I 

dial's <P »blc»W v |R*jH PlflPS « ^Tfao I «u<j*J«ra WT ej^»1*)l| ^5t CTO'ffOT’nWI ^1$ ^ 

>tu«M aifffc* 7p*m «jj<^iw 'aiinicM ^psjs »w*h jjzs jR, mimi *im$ 'Wf w ffiw n i osiror 
tosst crow ffpff-qita far awiatCH tocto pit fifaff fftw <om <sifa ^inm ^ 
*i«iwn ^rtw w fft c^lwlxM^ to i tartar wd$ TO TO faro TOim « TOgm TOto 
^ICb'S'1 ^dOs ffW I 

cacSifaicw caoitfaim mf% arofa ^s larofc w to totom ^rmiPr tow i 
^R«rf*n« Rw«i olfas ^faw ^rhlPi l^ww agff afatW TO I 'TO^T far-ffWTITO 

to, ‘H'Ghii^, cm, tow*!, qjiiwfc, 5 wiR toliwe cadjifaTOam?© to i 
cufiitor afamwt: aPr wct m cm ^s m&m fftofafa « mfcv arofcr (wro- TOTO) 

fajff •ffffV.wPls'oM credit ’at »w|TO ^j<rc,|c*w TO *ff I >8|5, 'ac'lfic'llR^© c>s«i HficHlTO «r®jh“IJ 4 P | 

wit: wit toit wit ■fft TOtfr wit area amfa faff i $us fama ^r $am toit 

a*fai ^w mfa®ca <aw fa*j fa*j afalca aAuiIwh (H^, tow (S), liftoff (Oj), « nftdilc«w 

(N 2 ) aiW* I amat uj^>[5 aaW^ 'aftftalPrtow to < 5^ B i *qj<5TO i 

zll^fa<p afla « aPw c^wfl ffMTWff erhlii ^lalPi (Fossil Fuel) '5WG TO sfaafaffTTOffff I 

aiff «ffo PlPlilH TOff Wt ^al^PlCs bhImI 3£ff iptf , tTOta, ^®5 « ^TOaJ *lfalt*ff aw TO3W ^Cff 
Wfffcsfr ffWWi amaialfffaflTOtaff awwr «f»n^iff W'fPffflWt ^ffl ^roiw 

®rVlfVS W ffffS *lPt 'fft Wlff faff fftfft *10? ^Tff fflvslCTff ^Pfaf OW ‘‘JMI’JR Rf^J 
^cn <il^ I 4*j'©tst(Jii < pl^c*H5 »ihlfl "^ffSlW ^Cff 'llPi^®, ""ffDSfff "ffCoT ■‘iilc.4 ^ifat^o ^ff 

fftc^^ff ^?rfa> (Peat) I fa> 'sic'i^l R$>j1c»w "ffrst I ^^'sloa ^s&yTcl « Wf 

ffsfar ^»j wim *ifai^^ri wrr fatswff ^?ri m- '#t)t# l f^faiPT « faHWi i 
w*3W^'5pn wror^nwt 'Q^'wff.^n ani «o , oftfaH'w^tPt^5R ^ *a^ h«<mi at?r &<t 
®t?t fffar i 1^R»ii»i 5 ^*ii am vooo f^ifai^ ■ | iflk , ii H's<mi <to-vo ^t*t «pR«i 

^iic^ i fami^wn i<to Rfai ’jflk'ii '«iis ujc'o '*it4i«© H'8 < mi (to , ®ta ^pfe^faraiw i 

^lf*t caw c*jftc»w ^klc«u vSeeHc^s W^ff 

awfa <awfl» ^wr wtff f®i& mtfa (Open Pit Mining) i nafi> ■^wt m^fa 
(Underground Mining) 1 mfs^s wim «ff ^C&d Wrf| «nw «c*H laff a^lfa 
wPr ^?r 1 cfffat 'wit wwf csmm a?r ^HOTffmw^ faff afaffiwt 3U?^ c 5 ?^ ^?r 1 
<pm^ amff 'aiHji*u ct^h- wit, fait w, ffit, ^jiR w owt ff?r 1 

ffjfffftff: C«l»Ml fa^fPT CW CWWTWIT ffJffAlff W ffff? <1'5PI|CHC“I CffPt Wff ffJfff'S ffff 

^cBff «f&iff J ^thiPi tow far-*bNHtt « sMNil^(.'» ^rHiR Itow ^ffJiFff afanff wn ffm^© ffff 1 

^W ^TffTWff WCT ^ilici "WIT »ff "SOTS fa^ff OtCH^ R^s, "WTlff 'ffmfflff 

^5. wfa 1 cfftcB*!- wc®mm ffffffm wr^m ^imm t’® fit's 'q ^fanfar fiR>^ *ii»i31 'q 



^■rwls t'oISs ^lw*i I 


^l*llPW WWtl •WllHWlMj ’ifo nlMlfS'© £||f $MlPM ^ *jcn$ <W TOT farm W 
cros <itd i iatpn?r « »rem‘ta W^U «il»wl •«|#imMj *lfer nmla nlwlcw *ltft I 

c*ilsrlli, nlfljdnte, ■HlFw csjl'o ^©jlRcn* <plc»r *ilR«i «iNst <yl«ilf*ra iS^fii TFT 9 ! < p^lt'© HlR <flw. 
sfefCHW «rHJ *1% *1# I 


«fcf 

i. nTOCTnWiftlfCTF#? 

"fNr 

*t. RRn»l 


«t. ^J1®RS 
n. j^iMNn 


*. »fM» 1 UI*l SOTTnlfi>- 

i. PMHt< ’s*^ 

ii. *tR 1 3 M*TTtf 

iii. 

Rt®« whfl» 

i « ii < i « iii 

*t. ii 'Q iii i, ii « iii 

C?t%'S *t 3 ,CU *I|«^MR<P R»jJ* 4 <PMqn < p|^l < P > lR pilot's W'l&Ml C«M«| VMu 6 ^ '&lc«ll ’ 5 tC i J I 


«. i ailltfC'8 whltffl >a||Rw fltfll*? 

~*. Pint 
»t. 


«t. *mi< 
n. ca^ftn n*ftf 


8. c^H HllUw sicnl ^nn wrr 
^ <3 'srf^f R&'o ^lluoo 

*t. ^Pl'ST 'Q ^Pl'ST ^ list's 


*t. ^iPr«*i1nRPisTnto 

n. ^iPr, *tPr«^tmft£is*nta 


Rt®« (onflJ C*ICS <t 'Q S : 

; iVri~~.V.7i ; ; ! : 

Xw 


K; a 

: : ; r K 

Y 

<t. wh sm Phl^f «trc*? 

fiMifif 

Z«? 


XSGI 
*t. Z«H 

RwH, i'SJ'- i o'Jf 


n. 


Y , «csi 
Z sen 3 Rc& 




bvso 


'b. TOlt ^P^1°1 Wllf ^*T*H RC®ll, v£| ulIUw- 

*t. f^t^^lwsrK 'ai^H qm 

^SR%T 2 f^ 

i. I 




c*i<SiPi?ii?r#t? 

*t. A fra ^Mlftfi> #i c^ ^ «D^ wt ^sr? ^TNit <m i 

. fM B ^ '*1% ^'s'Thc^ ®mj A'S C 'sfWJ c<pHH 5 C^f*t ^flsslft ? 's^oTs^s irhs i 

*rar ^rtrr i ^r*i<jf^ it ttfftw?r ^?r ^flwrt wwra c^f 5 i 

< 4 tfl$ 0 StH ^ailM ftsfa^a? 

*t. 4 *TW?r *Jlfi> CTft *RTC^? ^JNJt ^ I 

^r « ■*TIDh^51 'srcsu wmISc® c^f wi w? viv©|vjv® Tfhs i 


•HW «WJH 

^ot, ^ iwiwti <?rc*$TOi <$pw nc4it*t «tH*ii0w ^i%r 

'aiMO-W 'afftHte* ^T ’MCbCW If5 «(«MHl I MlSlMCW '8*fiT 'SlWWd HMiWH 

wr i!PR 1C<I»I ^ll*«dR><I» ^tw wil-vta Wt <P«W I 


4 vm cHw '°il*ral- 

• «HWl Wl 'G 'S|t4®rlf'84 CSWir& v lfiH'©C*M 2t$H Rc3^ l 1 *fltvo «lt3TO I 

• *lEk<H*fa *\M*V\ #l5t TOP® I 

• ^c#t ^P®a‘^i?r e t, sdfocjiiq, cimim*iIij c^H®t ^'siwPl* ^irk i 

• ^ ertai<jMc»i *d*i*i ^'o « »|R| wta *jjajp Rc;l«M ^wic® *n?TO I 



• iotwu jihw « mQm*i »in»ut « bjiwai iara*fi> ^ur 

^iHjj I 

• *jc#t sjf'iww Rum »ic[>v6-i ^srftror ' 5 w f ^ tow *ti?rc i 

• Sl^foir ■»IW*Hfl"l'oM SlClltBi^ta'oM R*M »11>llfo* ^Cb'sH'©! R*IUI WH <M0o 

*imi 

• MQm*I TOW-1 >1»J1» »1CI>vs*f*1 ®CUM Sfetf I 

Vl^*lRWc-W 2f®K: <llSPll«1 C!Wfe 

43 ^tt*t CSUMl ^t^fSUT « 43X. 4OT3 ^I3l*t *1“1t4 C«tC»H I 

3f 3®R >>i“ic^ I 

^I^PltClrt «t*l«ll^ ( ’’ifiis'SC'W d®H ”i%i| ®C»1 4WE5 I ftc® 4*]C*ll '{C'l m Wll I 

i) <6*** ^Mcrl 33 ’•M^s C*H 43\ slftfc f*i«rn far I v t1ita'ic*is 

<pt°i 4 ^Hvg&w 4 £c?rtwMj ’ll5^®*i tops <3*|t TJTC^ i 'Q ?tH*t 3PT <i4m«i ^.cto c^lf *jlc^ C3 
^tf^*T 3tCTO "Sift jfSMl'o ^ 4*R ^st 'am« 3^ W'f tow CW ftp* I ^HJplW ffej 



idldsi RtW 


is* 

rc*i <iic«?. i r^%?t <r fl^^ic®i ' s ic*i < p <Rf*f 5 t^ 5 f ^c?, 4^, Rft^f rkrt <rc*r c<pic*ii 
(tfiiri ^Rt^m to<r ^mrai 8<?-sv° crrIrrir $<£ rr^; i %^?r rrr r*hrt 

^m\ «ig*i<p C^Pf <pc^ <ilc«^ I «i^l'olR<p 4^ ’I*r 'Q ^Ic'ssi ^Isict SfN^lR'Q I 

^ W: -toi^ ^rniwp'f rrjt ^stto 4^. ^<fiQ i <rrrt wi 

i s?fw *i1r rss, ttt wft?r S4s'®i rksir i 4^ "^fir ^rirr ^?r 1 1%^ r|«z|R><p<pI<;®i WRRt^wto 

< lI5<l v sC r li5 <PC«1 RR RR 'Q R^Cil ShilWlS) <1*131 ®1* s 1 > ^Sll Rtt^ I 4fdR PtC*1 4 *I<IC*1S1 <1»1J| CR $,i|f*i ^®t 
W ^ ^ ^ ^#f| iJjVV, iJ»k<F, *oo<? RttR SRR?R# RRJlR ®rl*Rldlsl 

*PjR% ^CflC^ I 4 ^iRFt RtRH}^ R^foil ^RR f^t SfotR I RR®llC1C*lR £R R^5R W3R 
<l*1j|2W RR, (RRR- RF^tR , im CRR^RRRSR'S 4RR <q*lj|il JfrfWRC^I 


Ml) R%5fiSR: R% Rtf¥ RftRtiRtR R%5fiSR 4<Ff& ^tfw R^Rt ^CR3 Rto^MMM ^t R<RR* CRfiS 

tots i «aw 4R*to* crrr ft*pr wRtRrft rr-ri% stRfas « Rig stsr ms, «Mjto 'RtRifg wfR3 
r%*r£ sito ribs, Rt Irrir wRR??&m om wrt wm^ rrrit i r% ^ukrst wr 

^SStRt c a il<p®t*i <il<iNcss *jc^©I RT RSR ' 5 f s t3c s ifi <if«w> «i»jhR<? ®t)<i«i<ilRR <pscs 1 4R* R»iWl*i CR’^IT CRtS 
1^® f\o»i R*ttR> 2tT?T ib-o ,ooo ®rf»J RRT, <l^*ll *3 (TRRRf 4^ f'S*1 *1^Hc,'» 3,lic*l CRtS I 



v ■_■: 

tssr-b.i *#«hs*t 

8) Rat: ff^MR <r*t wm ^ wv ^ i wrt^ff^ *iMt*w 

'SRi^f ^3^®r i w w ^t% ^ ^R»*iic'ou sm 

cm* i c^rt (T^rt wr to *mi?r i ^bipt ^ ^ 


<?) *tifar wfl^sf: ’ifsM^Wfi wr R^g <n% twf <r^ c*iot Rte?rtiRt*i?r sag «sw- 

^ill^ < flf% f*TOT ^to (RC^s “TO I CR iTO ^l^cgfl 5 tflR"^ 5 T RR-R% 'Q ^tflR 

<w ^fRifg wfR wti^ ^c?r ^i^r i ^R^torf <rrr *sm\g «n% sm ^»k c^tt riw, 

^Rjtop wfRw R?Hi^m wrt wt ^irrs ^cr i Rfa RRato<pnR?r w «i^iiS1 

Rimgc*R Rto-Rtomg^ gRb^o.ooo ^r wti^m ^ w i 

Rstwt ^<11^ ^ w wi •nf^fir rkrhr^ «?rm ^ fto® ’to i 


toR5to?r rw, ®r*Mi^i < #^®RSfto ^ifnR ^oo rr^r rc^u v® 0 % , «rRj ^rrr^ir ^ihr rir 

^o<fo RlRRmRbR 4R?. RCR^ ^.RRR RRI^C^ V.V% 'S 'S^.%^tR 9 l1^ I 



twucwh Tiimifc ^ht « Ttrrfmr cBf»mr am ^fPr 

*i<Hh®'®k Pblfl TW C*ftT 1 ^offo Tt®T •IfltW ^1 ^% <*PR ^ioo Tl»T *T iV% 4 c^klcs I 

<&) arm > 11 $}* sm 'oMuMW a% ^ <mf*ram wnait 

SMIt«M <e?l«H<lMC*M WHJ frlMfll I i-*° CTCff C*lt»^^T i«H»M «MJ JlWtal* ^R» RjWH T*tW 

T*GT | ^ «|CW1I4I amt 'ai^lS) ib'iw TtCT C'TV^lltl Hct C*T al3*lM 2RM f^T, ^oio TfET ^3l5 fijftf 
<\o% tst c*feri #gw& 4r*rcai aifir ^mm ^ W« atfofo© Tmmr m amts wf 
Wi 

*0 TlffllCWM <tpmn VJHttll« TT TFI1 JpfcHH, Tl ^ CT tikMf&UU af^f W, 

4fi> wt#r w tw£ ^ ^rusi ^ '^ma 

■>1l$C*H, 3totw 4$ %TET ^ I afafo^lcafl TfC? «fl3TT^ 

^T ’afosb c^ | aw^Hlii caTT t’k^t CT »i»j[a 3 * aif*m 'Bt&'sl <|R 8<? caflJfrGlu ^lo$>, '®kca ’siNIcm 

aamiai dj^ >uhodb Tear s<f % aiPm files voRc* Tier i ^m aft a*j$r^s »n>'oi i f^rSm Tics '©kw 
am H311 Swim'S 45 er1«lMi>iflJ **N?T 3,tu VI CT I 

fc) TW aHl: ■snwi-wrt® VtStfil ^ mVtflm TTT^Sl CVT ’TIT ’5^ TbTl TUT TT I Ti^lwta 

«ifw ate mm i =nc^ vest a*fw vm ami vm mt i rnrni^afimoFm wrvtEwvtmfit, aim?wm 

<flTV&BtR* Tim a&llUl TIKI'S TC&, 4Tafo TlT TlTtS VlV I ' a tC1<P VlT 'G VtEW Catat aifist '©l v Nkfll '©^° 
C’WfimlC’M CrPl TCT VEST TIT I CTCA$ 'sM^bl («<r 0 CTTpRIlT) MW'SItII, ©Nlw TkkJ T*C?I, ^ 
csH tw*j*i ctPitt's »ilwfl ^*iWi lii^t *i^ < ii’® lift ^r^qTc®r1%i uRc© *bc®i t^i 
TlPlT t^q ^bc« aiTw m I 

b) ^ <BWk<0rPr4 WT TT T*T SHTXT# T*UlT H\4\^ 'Q aipMlR'* TlTt^T 

cth, tor t*c?t ^c»rai f 'biutim anj^ir i 'spmcr Tm-Tiim ^mc*t tj tjt, tt 

^QT, taTTf^ ulS'V'a TJ® Tier, TT ^ITJ ^R»cv ^ WT • y t4l«l t^CT TttT I Tlf^T TC©1 
TlTT-^m 'oM»iid|l Tl®P1 wW^l^l'J^ CtR" srnlw 'Q "iHIs^t GJiT CTCS TtCT I ' 0 dc , 1 'TTWI alt'll 
'suHym wicifl t»h Ti^iiwci if^ 1 1^so-8 t^ttittt% ciJI^ct Ti'wiwci, Rdr t*oi Pmimsp 

W"lk ai^k *W T*5l TlCm I W ♦IslftH'i 'S TllT ^l3Pl8 TPT I <8 *fl*1tT t lT 1*1 'Q 

TlTlRcbl TTW ^TT T^r WRf PlCT, , TlRS|lTf QJlCl 'Tl^k TST CWUS ^3TM TPTQ 

TTtf^IlT WTJ W#s I Wl|5f^s af^sCW WT «Ul*«jltt4 TCot amt# CSH-#^ 
<^Rj ^c's v llw 1 

io) #rtrf&aiT: «wu i at^rapm ^ 

TT^IlWCT 00 % ^l-q^Bdu <wvi mu <j!w I 


ib) «nkca‘lt'W TC51 WtTT ai^l^T* TT TT « 'T^W r CT^ Tq^N<P '*i\9\A *115*1 ^STCT I 



>nc*4 


b«8 

4 C'®l»«l mlCSt R«lQ'8 efhcs I 

VRl^fiW-1: C SWft 

a®m ^ulaci* mm *lfco Intergovernmental Panel on Climate Change 
(IPCC) Noltis ^IJUFT ftclft (AR4) a®m 'qc'i<‘ ^Ishai^ 

^ iftea cm*?$ vwm *1*5 ioo w?i suit o.*t8° OTi%m i bN»b-*oo« 

*ilc"ra TOT *10? »i»jfric^s i5co«l b.b- c^R>Rit>lfl c<c*|?c* I *imK? *1^© mwmmT <rac<m v lR»iW 

'oims* c*te^ $R>*<c<j^ i iSsbC'— ■^oo'b *t*J® wsm ' s rc < rr b b asm *mm Hcwc^ i R cllft 

«l^llSl ^ mfem 'AMUMI *tC5 afc*T*r ^C3T o.*-o.®° <7m%PT *1$S CTC5 me< I 

*1131*1! m3lT ^Cm, *boo ’flWJ "SfWJ *1*5 *5maiT b .b-'b.S® cW^mM 9 P}® ^l*bW *1101 1 mW 

7fW <Mc*8Hp « %<Mm CSlem *|Sm§l '5TSPOT *11% SMJ*51 *W%5CS^ %s^rat « 

^mniRt *tt% ai'U'oi wrme< i '5%, wiwi w*! a*m*tf5) : <mm ^n*i^t «im^ ami> ^i?j 

C^IWI Cmlem Wf vnm *I3H3T ^PT *l*5e< I *o*o ^TW3t W ^ $&5\ «8 PWfel *t$B 

<1*51*8 *ttat I tqe*5 <l'WlC'1C*l< "*11*51 ^C*W OTt *11% %5 *8Pl«| me< I C*8|»Ml famPt llpfih « «|flt,\8< 
mmr $fa»ic*o$ ^iiPiw ^e< c*tes;? %m w?J pph m$c$M, 9 .iRc<pi ^jlPt zJt^R)^ 
1c4W c<c*?c^, 'oR<jc® mi «ilwl amt> I d»mw5l *j%t*^, «i|$*il , %>*, mRcm*t »ilflfa, 
mm ^Hsl *i<l5. erlFi I i$ sacis ic<N «ilcsl mr^PT 'S '©In »iMI mc*l wiHm ^c*s aic* I 

*I0M II W6 »l*PfJl 

<Morl*w Rc^* af^f& mm aR c<H’1« »i»pij 1* si'drR'o | c'slwl % WCT 

^ac*8 3m *lffiwr*l*» wul?r T1CTT ^piT *fW0t (Population growth) I <4fi> 

CW ia<^ W3f wot *=IK13T *lto‘M*8 WU13T ^1 ^13I*1« ^1 CWSt 
<*iiiiw ?m ^pr?oi w? am ^ R%h i <^>iich ^joi *ttcm <^3r 

^o<to »iIot« wu Rica* *t *1*1^01 iNjpic* am bo R%*i i ^i^I^iji c*f*n c*iz^, b^<to *iic*i* *m cac^ 

^ i fo<mt am vo *sn ^wi*5 ^cr c*ic^i ^iw ^iw ^imrn ^imm 

*tm*tmT'8 w cw w^wut ^f% cm <iwi ^mn?r ^imm 

mRr ^ ^cm i ^i*si%, <*m*r w m# <mr, $*5jifo ^ 

***c*m &1R.1I mem's <pfa'cnk'i* ^*m ma ^cm i mwic»ii* mm '^pr mjpt 

%r-miiMfm ^*sR '^em m?i mrnpt «<hiR m%m ®^i*? mem i %?r m^wom mm &i%i* 
mtam memn mim mt-i^lc'© me^jT cmr ft%i*s rnirnm *m& c*ie^ i me^-*siem msiRr ^ ^iHJ 
rnim '^cHm’Di^ ijamsim *le*m mest cihui i 

b^b-^ mem <ii*?iiwci Ssail^r® cm 5 ? rnmaernsr *i%i*t ■% am b^.*s^ ft%*r c*it5*» m ^oos- 
^oov me®i %sm am «o Ri%*i c^tS^^r *flm.^obo-bb mw*W^e?ie^am 80 l*i%«i c^tS’v 1>mi am 
^o "w wim mmnw rnmam ^*ii*k am ^ms aR><^*^ mrnm&t^ caem$ mem i rnmea 



nuc* am vs IhPiii'I i>a nlailP ‘woo an l <pc®i R<j *1 v lP i iM taciFm ^pT am ■o.cii atcw, 
at <*Moic*is $aaf^a amta c<p<hc^ i cmimt m wta atca amncacm cafi> «Mwnt 

w %? afeaiwcm cat? wwmt % am >o miftn acmt, at a'Nw am ic mtfih qniitm 
waaw^mamaft a»a ao©i «mc«i 'qin amiiori aii-tHaj ^aiiw acm amo ; t^pr v ifiPM 

2awPm ^t aam acmt at wiiiwwe i3;j«wn amw wts aan cnmi 4 anaim 'awicm * 1**1 w 

tim^ wfi’H^ 'nt&'O'i <woo am | 

^aa a^acat, cam waa^an^Pa am? 

cmtmt wta ca <*mfi> ^amrn »«mP» pm Pnja mar m?r, apwftw afar anta* cam ^jaaa wet i 
camat i*mfi> inarnmancaPt’^waiam ts ^$ram ama aca iflaiam waa^nt ^Pa area at i ^a^rt 
*flamm ca wi cam ^maa mca mm cror waiaamt aP caPt an, mt ata waamtn ^Pa area i ^ 
waamot amat at amar maaj 'meat ^ wanm w P©n ara mm mtacat aftfaa m a%ntna i 
a^facaawr ^ra*f^ cacmwaaaart ^ca ala wmaitnt cam miaacaa wr marmot ^Pa am i wtamm 
cacarnaa^^ma*m*r^carmamm ^lajcaa crormcam caPri 

mtramflj aPca*fflm aaan acat aaataa (Urbanization) i ‘flflte ^am waaaW ^Paa aw 

a**$® i maa^ur^m wr m^ja^ajeaa mar strata maasajm am ^rmf& m?f acn acmc^ i 

area aaamcas waaamt ^f*m am ca ta «<mfcr am mm aai utfa enacaa laa^Rmr m iaamc«w 
waaa»nt ^P*m war aan ^amia atataa, am& sm& mmia ama awe** w wca mtcaarcaa miaiR 
wPr ama wca at wamPr msfc w aaama mat acwi a$a amrncm mcaw eweaft mtcat atft 
amjaar, arPr asaslaaa maitm al’lEto ^Rat at amm rnlai^Mci ataifta aaajl tm^^ciw i 

Sarol (Global Warming) 

i*m amm cj|f*lcm emtaat taf^w ^aamt mt win i <*m ^a ama ^cat aa^a mt^-amt^ma^ mewta, 
Prcaa, PmwPt, ai^Sta « w% amt, amt fta at^a ana atta af^f&m, mtcaa af^ata 
atent i >n^at angm ama -ft? ^ fa ^i®a ana*jcam ^a ^aa acat araaiaa, Pm-amatat, 
^aataa cn*Tj ^mnR cacw rtmt, cai^wtcai5?r, ^Imima Pm® a an ^mnP i ^Nj>i at^l^w 

ama (caaa- atcj|aPim?i wjjaaim, amtaa, at^mmtea amaiam ma) ^mnp a# i waa^Dt ^Paa wr 
araama, Pm-amatat, l^jcma m%a cacw atem wca ®a ai^a mtcaa l^aaas cacw atem i amm 
waa*?ot ^m wwaa^Pr *Raa am atem i '^rem ^atm arnaiam ^mt at^a wt^-amt^c'sa 

cataaascaatcmam wca amam^a *m af^aiamatam caro^ t>c*ic^, i ^aRw^asmmama d^^aat^a 
ancaa Preaaa at amtea, at^rmwa mtaaian acaw cacw area i wr waamwPm afta^a ai5ca i 
waamwPm af?ia^aai>ca^t^tP^ 9 f sjsm a®camt emtmt d^'aarrnm cwcaca i 

a»Ka *3aH (Carbon Pollution) 

wtfa ^*t aacm amamw an^a rni^-wwl^csa af^at*t cacm' almatca 1 ^ ^atm i an^a rni^-awl^c®a 





’ifihH ^13*1' C'ohsl «ilc»ta wti* I 

(Deforestation) 

^at 4ra*fi> w •fiwMo wut i csm\ cbtcts ct §«n?r 

<pl$H wfi^'sHlt ^P*i I ^P*w <pc®i ^3-31%, stehfiJ, ' a i^, ^vsjlft ^ slip'll 

^I*imi ^13 Sjfef& atej’f « HcsItoIcs <^u ^313 «'®czj|®’o|w eric's i 

*tc4M *H k 1, slfawW , cilMfalto C#*I»I n 'fll'wFto 

^*1)1 

'i^Ul’^xp <jK«iicwla ^1 ^DT Pmf»ro adl^fo"? ^c4M ^ill^Ciiw. I 8113 81^333$ ’3 5 013 C*WI3 
c^T 31 cror *mn wr, staifa^ « *rms Platan* ^ ’itRv 33, 3t w 
sH*iwlS) 313*1 "Pcs i ii^8, iiw, i^o, 3008 « 3oo*i »ilc*i shswSl ^*ol*i 
<l)H^ J itR'a I *ilc®i * , pl'sfl *<MI iSFs c<]Pl fi*i C3, W ^hfilcirt ■jRJcto 3>I<H ^i 5I^ I 
8l^[ ^c*il wjWw, sdl^l's^* nc4M s*uls ^l<H "^t? < 5*i)1 £3*1 R*jj «rfii"i ^l<H ^Iw. I <il<3 

"SIWJ ' a (U'« 1 J 5,c*il 33— i*rl’jc*il<i ’lift 313*1 TSfaT I i^)'®te3, 3^rJ iHI 33-3% «*|iS 

ac33i'sat3 (3CT3T *nfa w c*fe3 i ca 33a c*i «i31 34*1 at S«Hwa 'awAa i i (Mw «ii3i *nfa ^ 



tB«s — i ^*ol 


3^C6r$ 3% ^5£3 3^3 ^£3 33J13 3*^3 I ^^KsT cSl^ 3t33 8t®tC3 acHM^Mcs ^3> wlillcsa <5>lac‘1 

Swrk*lfl 3lf*i ll-3%3 3l3Jt3 3MC3 CTffo 3TC3 31 I W1 33-3%3 'S|lC-M1t*lil q»il<?ta ^•ul^S>^TI ’31313 
aMiwcn c^Pis ^st*f i5Ftw ^s?n?i «nf^ w®f ^pt-h^Iw f*iar ^nsc® ^itcr ^ i ^sift 



■^DT C^PtT CTO Rc"h TOS I »lMl^ ^PfaK? «(l^®ll « %55 liRT. liJETO steles 

^•ylfl «il»wl wtf^ - 1 <*m 'suhul ^ ^*0t sifoesh, c»d<p|R*ils c<£l*h, ^a%r « $*ttH' 

C 5 ^ I mwj) TOJT ^RJs mim ^TO*!" ^Flt TO-'i^h^ws *llR *il« i W*i'«l, ^51^ stjla 

■^C^W?WT C^ftfo "5^ ’TTO ^C«I liJETO *flf*T «i|*H , «p»<'sl ■si'plc® I tflflo '5t§|‘ ^*T^f Serlc'W *ttR 

'sft^rs ^s?n?i sw*m tot tjict i ^wimw cro*r tojt Rwi tot to i 

bb'bo »iit*w TO <rt(.<? sMc'icH 4 *flfe m b-ooo R»c*ilf»ii>ls ^Jt ft* aH ^?It ^wjc* I 2tHT 

**ul f*maiM ^!c*T '©tec.'is <pc®i ce?*iln (Rc*l* *>cs ft*l«t’tef cmR) R^K (4PTOTO **ul 
CTOt cto, '?rf ^i^Ij|4» R«H ’Q ^jI^’IcTO 'Q '°i*j*t()' v HI *2«Dfts <p|*c'1$ ’qeiJ I 

SlPfFCTO VIW3CW ftWl ^f5ppt C’TTOt CTO ’ItTO I ^ aPW TOt, *RR *I1TO, 

ftc*i(?v* s**, *lfts *®l, *>li "^f ftR ^ojlft* ^It*ijc*) **ul dfacsi< "toI I ‘SCSI's •iRs" •ItPS' *1t^ 
®IWCR, ^llPcsj^lc^fl W*Q i&\ C’fcfStfnSsolfte ^frajfl^cH^«l'rt I 

**ul ^“Ic^ «(MI*j 'Q J i'o^ < j|^l dfrls •‘pc.s ^•ylefft's dfiftH ^Iwl chit's 'lies I 

^5TO *MciC"l* (flvft) '5|R^K m I *#?T 'OlfJ^J, C 5 ^ « 'JjtlW ^S?lR ^boH CPPSWt «IW^ 

is crosfc ?m ?$ ^T i toes $RR® *114^ ?nw ^wafifa j^wlR'oi *tos ^ro 

tto 4 wifi ’Rra^tr *it«Trt^i?r cronimi iu^5T f 5 ^ « ^msw 

4*il < p|ii '^ItW er*i^^iR> ’lea *fl 5ic« ’ilw c^er r u '^f*T <us^ls 'Q PmatH '°il^Pi ^tjJ C'itjl CTW ’ltd I 

wss^^DT Pmai‘t « 5i«ic^ '6fH 5 ici>'*'Wl ^dt cm^lc-wm ^vsjbs ^ralw^PPt 

at^ (4 <uHlw -# lie’»P'i iK*1 ^soo ^c<i i ^*ul ^e*i ^5j> a<^*i ^T n)’ 1 i*il <ilc® 

■sn^^TW ®iMlca NJSt(J PiR>« <mc» I »jW»ih to’H C^5, 

nl^Nl'C, -qlerl* , ^°l , ^Rti, ^suH tlaR •‘pc.s ^*ul C^It^PlPPlT ^*5T <4t*J I S'uln ^TW c^Ril 

rn I c*it^wi WIbWfl ^We c*j|<?lw»il« ^l«<p 'ql*j"p| 

^•yls «iMN sflgf^G <i*ul c^l^lR^ils *!j<p[5 c^H*! R,mm ^WJ s»sl ^JTI R^ 'Br^’ , ix?^Jt anh^ s^la 
^ c^t wst «im sRgf^ cw?- ^ttwu, *nR, ^Jwiai $®jiRs <impr 

R*i % ’itoi i c^t »ipim ^f^?r c^t «ftc^ 

^ti Rcw ^Rg ^PttSR ^ t ^ im wt *\os\ ^ iqw?i ijn^wd mi 3H*t 

?np® ^ i 

^It (Drought) 

TfiTt ic4H Tm *ilT5oo *tlf%r ’iR^N ^po <?Hca Titf& *ttR '5W TJUT iiW^»T 

Tnte ww mi mifp© ^ttw ^ i RfUm ^sMbh ^ ^sr: oaq RRRi5ic<m m •jRJ’ir® ^c*r 
flfilT (Absolute Drought) ^ 4^BHT 8 0 A<t RRRlJltsM C#t 
■^Tfl-iV, R»H, iTf-ioTf 





lav 

TO (Partial Drought) to i niPlunw '4^W lo Pr C51$ <t fSiMheiM c#r R to 

wv to to ^ to^ I' es *5^ aof^^iwc^ « to ctmto i \s 

miSim'iJifl ^f3f ^ff TO £ wwOw 1 TO 'rocq <)UI 



tfei-i.B slat 

TO lij^ B5H5 Sdff^s y^M I TO TO Wi TO m JJ5\ ^51 fjjac^s ^TORa 5E5 '“BCSI I ’*1313 
W TOVkJa *1*iJ J 'iwti CTO CTO, ^RPi'&i Pf?r-^TO?lhlsi $TOTO <ulRa 55, 5T ^Wulcis W5T 
dwffc 5T5 TO I ntflrST fcfaBt TOT 5T5 I HH-toUl TO5 5TOW sfl^lfir^ « Vff^TiT 

TO 5111 ^WfllOTCia toss MftnhU'Wi) TO TO^IE wit ^51, 

TORI, <5isi"lh) TO? 5T5J 1 <5lvrr>u‘1 ihabr-'te TO55I ^ »i 51^1 si TOT CTO, <£$ 

TO5 "5 ; f®5 *#115 iii^S Wl'SffiWIWS ClPt I 

W1 TO 55" ? TO 5TO11 TOT <POJ<pfU S!Jt?, 5I?T TOIT 5.C«Tl ’J? ^HrI'TOT ® 9 f*^ 

*lfiRl*r aff^TO n 5X351 1 « alWiOM *jftst*r ' ffij ll cad OT ClPf 5^1 <S15f& 5^5* I 

wtorto 5*i?rw ^ 355 , ^ fihr 5^r mro sfstci <nywi ftor jjv « 

’$¥' 5C5 tidfE*. TO IfBN* yPB*flO®tf 5^*1 TOT TTfCB^, TFT TO ^flGiT ^ 5TOT ^CTO %5§^5 55 I 
»l1«gfi>*4>(« <R i !lC | aC“T ^f3MM TOT^ TO! ^ sliH 5RTOQRT C^’SWTO ^ fl*lfSlWlW (El- 
Nino) "'ilft TO 5TO I 

TOS "^*0" "pflf)" ^5^ ^T®5" TOFf TOt *FT5|TO TOK5I *1lfTO 57*f^ ac'SHcif! TOT 5lfTO 
®r ftw cto 51 x 351 i tariff 5 % «#5#r, §wh cro *tipr srsjm, *bPf 

**m, «wh TO*re m ^ ^ift i 

SE^ 5jP®, 2jPo«tc5 5T ^ c^t^tRqta ^TF # TO C5UE *TO? CTO^ TO5 ^ 5!?Tt *lPia 

TOfer, ’tiPnr »i(Mnn <h^1chi^ to cTOi^rm »mck« wpj iMur i totIctobt sirt f<fi^ ^#?r 
WBPB I Ws T$C ct^pr 4} TO5f ^T-^l% *flf% « "HPT £tWt5l3 TOTTCTO 

TO5«Hm5TOti jut to mt <nPw m® ^ 4^ w i e< qrros to? \ fH nwt w vm ^ 

<R f ilwc“Tfl ^<1 "HlPi ^c j i ^R B ik fc T“l "y^" *ijf*ii f^TDt S TTC^ I TOfl? 1 9 tT f ^ if cal 



^hthj 3ifa ?3J? 5% wt 31^0 ^ c%pt ^© 

®erh c3ct* 31 ft mm ?r •nor 1 

% wr ^ CTjjDnr ?ita- 31ft ?*? 3faprs •nor 1 cttpt- 3?, ffi?tw, 33$? 1 3?r 

^ll^s 43(33? »jly)C.<P 4 etl'®)f| 3 1 ?? 51? 3 s ?!? ^RI $ < v>llR.'® TOC'S ?C3 I C?$ ?W 3TC3 C? 33$ ^PPT 
^''IhC'i «ici<p C3f*1 3tft? sdc«il«r*i ??, C33?- 3t?, C?^M 5tt? 'q^yilfo's WT Cl® 3TC3I 

3?r c^i^ic^i 3 s ?!? ecu 3?? <pm 3if«r <£? csw ^®t 331? ??? 3J3?13 3 s ?!? 

W3J «m’Hc«p ?j? | ^Qj^volw ^B? 3PTT $jfs C?p T 331 C53>t WT ?PTQ ^®T 

35 4^51 3?l3 viPi I 

'^itePH'^t^pN^ (Cyclone) 

»H$WH 4TO ^ 3*f “Kyklos” C3CT* 31? ?PTT Coil of Snakes 31 3TC33 I 
i> il^tjplc , i<i 5 iJlCtJ*11^.'G £3^3* d33t 31?, 35^ ’(I'sc<H 3^sf? ^'o^lsi «il<plcfi ^fMI<P 3IG&3. (f$3fb.8) I 

^ 33373 33? $5® 3to<?t ^pw ^13331 3F©i? 33 *h$wh 31 3d? i 

473* «H«fil4lC'o ?lto? (Hurricane), tjttllCbM OTlfljWlW ! B1$*£? (Typhoon) 43*. 4 f i f?l 7 s 
?l*cjph 3C®1 I 



fSaf-b.8 1§ai-b.ff W333? 


3imwn ^sror ftsim 43* 3c»m*i3 «n?r $355% 4*H3*r faim? 1 

c'SipiiPi* «m(jc«w 3*t37?3miwi »ii$wit-M ?tcj ^15 wr 1 ^0 w\ <373* w\ 

31? <to 313 3fewicwi »ii$wh ^rr^ms’ 47375; 1 43 tot *«», w±, mm, w*t, is^o, ibwr, 

, ^00^ « *oofc ?1P1? I T513 ?1P1? >II^CjPHl^ *WH<M*W WBf 

spRl^ft R.c^iw Bfij's I in 31? <t ®t*p 3H^lPi ncScr I i«s>«s>i> ^TtPI? ^pfslcvj? 31? i ■l’f 80 
?tWl? 3H4,lPl *4 c5cs%, I $, 00^ 'Q ^.oofe ^ilc°is *il$&{pl r i ?«ll<9C»i 'Q «i |^°i It's ?R||g»c»i io ?1W1? 'Q ^ 
?twi? ctiw? 3mtf^r ?tBc? 1 »<u)¥T w w ?r^ 9f?H? ?c? 3^? i $ ^jl» »itoiw ^N 5 ’ 
3^?H??13JC?31? f^l??'Q ^joo filPUR »||Wh I 

^ll^cjph ^[R551 'Q 3»S1^SJ 

c^cR'g ^il^ca>h >^I?5 ?? ’I'ola ^1^5, R i ®ll^'s ®rHI ?? I 'scs c? 'jfU ? y 1 ?H‘ ^fi'» 

-»iRcsph ■^RJt'o '^f»i<p| 31*1? <pc.fi ^5l?T ?C3t Pi»ji>M 'Q 5eo ^5T3?l3lT I ?1?l? e l^ J il^cg , h ^$f? $,c^> ?13dfl? 



ijrflOM RIW 4R4IR 


i8o 


^mtan *r° caPr ^mjrR'® <ic*iirrmm aUT^naTa^^©! Rrjvh atc^i ^wor 

^RHlcvs* wr ^5TR (Latent Heat) CRtf, RT RI^RH Rlfijw CRR I '^IRtR a$ ^oirRa R«isa 

ri^vgcrr 'ftiRRiaH's crb? '*iT3r « wt al^iraa 'sifitf'&^la rut Rc& ^ rser i Pijj&M ^f*& 

r ^trlRfcRa ansm crrier atfo» rr, rt afisffc wnaim ^Brct ^as© $Rca %fcs Rtw « 
RlSWH sjR? TORI 4 5^^141 ^ RpfTO^ Rt'ilC.Rd CR*t WsFP crPt I ^R rmot caR rRjir \b>3 

« R*fe ruricrcr waui RfoRffi *n$wn 
«thi'o^iPT i&&i ■jnw, crrici rMc»m CT*tf^r^Jnr fawiPitta i 

*flR*T ^c*il , tRc<? cs^J$. Rivals fa elicit SRI-w 'oilc^f «ils al^cjpM ^,c*i TO^l^Rt^l? 

Rl$t$H 1ST5JS RfaR1*frl 'turf* <*&$ gfa ’iftWHe R%Fo CRRlfrl RfaR RTOFF ^fefla RUSHER* 
catRlaRR'^RiRai '®kl\sl ^ njtfM, ^ >sfi> dfowiia R*aT at?r i 5Rt*ti i TOR^psjfa 

«nt»ififaieo aitsa w firm <9HctiN$tb (Agi) am aiRiaPi* m RFsttR Rjfcta ^Pfooipa RfataR 
a>Ric*iis ®Rta «dR^« ^pre ihiRr ^faia^a^oia <ptacH »*ia ritr^ rjrsir Rfaifa^ ^r i 'fl^Pgt rirm 
rc» r at ^jht ai*n«A* gar fafifta aHteaa - ^faa ■snail a*al cw Rtcai wx 

sk'nicicRR REST ‘s#g cRCHa WRJ a$ erh®|« RRTRlR <il«<iR>fe<p RR | 's|^c*i R*t TOTf (Rtfs Rtia? 

kM> 4'© 'silsJlWfl 'jffialiJba ^k>lR Rfaal OBflaHa a>flW TOR aiTO ’ofhNlcas RJlR* cia»lwla w^rr 

<uat() SlaR < pac's $.c<J I ^PRloiMi «il«i<pfS *ilfll'aia > fta* ^c°il 'erc'il^t^i I 'ol5, 'S^ s*cs *w^o 'addac^Tj 
apikpm R’Ri 5 ^ »n^w Pwmh 'tswf (Mi rj^j rrcs rxri 
| efc®il c y 1 lR ci^lc'ils Bfu <5w t'oR r*?iw rjr i ^llcR ^ItR cswtw sjpr »ll^ v lMi "iIRwq 

RRrM R 1 RlC'lt <Jlw I 

^R^vs t»il<plw"its ^*d ^ st^% Re's RJR I sMkicH <J)M 'Q *jt^M <urhH*iI *iaHl"ni 'S 

Cflvs ftcRCTjfl rffN Sculfl Rl^cyli d<^Fs &l 5 ] s ' e ilc^ I ^ ^I'Q'sIji sdlti vs^ooo c^w^Jcr^I 

mmv iBfwcw-wi ^ruri w rtc^ i -xtt ,s hgh crPi <&\sm 
I 

(Tsunami) 

Tsunami erhlfM *f^f I 'ai^^w ^ 0»& i ^®Rk ^1^1 ^ ^PiT I ^ 

i >i^»itKt*r «HQ]iiRRR ri$w», <*m nooierMlvB^ , *f!^ 

RR^o «ltw RW "SJCR RS^RR | ^HlfilCR yfBl ^#1 toCR 'sn^fc RRt I 

^ptftR ^rPtSj ^ « itt vwthtiii c& t^us c^mt, rir wr ^ i 

R*1«3S *ltf% w »PF ^RR RHH CB§ RfCJI I ^tR dl^CB^W CRPf 'Slssjf»W R»I^Ir i |R RtR ^IRO 

RCR 'SIWR ®fC*l1^ICR ^ CRR I Ci>v5wjfl ’it^R’l R*6tR too CR^ Voo Sfl^T 3F5 RltR I CRM 

cu£uw 5tt>\oi l^r ^ *pfe w Rica i R 5 ^ oh > r^ ^taia rir, rrsr rscr, rtto 

vst&vsi | T5RR CB^Uia ^ RWT CRtRS «(|WR» RTRIR fPo RTCfl ioo Rl^R R^S, «lR'o)fl RlPit'© ^RlPl 
R^RMRf «fC I ll'yJCR sjR <RR I ^RRSil*! ^RfllPl 'SIWR CgK^f^RfCRCRCSTRlalR^tCR ioo ^R<fe 



*um gtf^ «iten Pift^ ftw *hbti »jhi1^m 

«ii«*n> faPi«Sj *cm ^fiwc«n wt <$frsm crom *im *ni wr ^nfim ^ ^otq 

^'I'lCIfl C*l1 < P®f*iC k W ^^*1 'S »1"1l Sim 'SMIM ^hi Hc^ I 



Ifeii— ^.'b 


^008 ^®m ^ farm <iwH*iePM aiff^ grim ^imPhih ^pitan frm «wift 
'®m®' h^wigm wwti ^R> ^cuf^i UjIbPi^ '^fii^ iw i 1 ^iiiiifl ^fo-ifei c^g $®mPuih cj? « 
CJldrtl ’'jR* 91 I t^fGm C^CFlfl ^ sw tC i m VC®1 'OlH'O 

^nIvuIs ^T «hHc«p ^iwlcfl m C*W I 4 $smtfc*t »1*J{T»C*1S 'boo *)l^»i<ul^l 

^ 5 t®c , ifl 1 ^ 5 t®c , ifl <pc®i nt'^jf'o ncC *i^ iJg m®ratf 3 m 1 PHh «t*wiFi '»hH<p wc?i c*rt?r 

cufcum 'stppfim mRc* goyi 4$ cut mijjMw ta 
SwiwPmi, nwcflftfli, fhwpr, vm, hi^jiw, m*ifH sj^gppt-^ « gflpr (flPmr^w c^Pmt, 
CTunPmpu i*fl» «ii$*h cw «rt» frfs ^ 1 wMfjOT ife* maa tost -sn^ Pm?» ^ 1 
$.r* 7 lc , iRfll^ ^lairn «(lc 6 ^ zicicH Pr« ^.ciics?. <src* gW g“f ^i«iln *jI^ 1 'ol« v ta csPl c w il < ? Pr© viice?. 
3 lwm 1 «r«|ijow «i if* wmcjm ^ csfc fK WPr sm cftsi ^pmflw 
t’liSl simfiffc^w t’lw 1 mc*it^jc 5 m^fec , i ^mcror csPi Pw© Pi 1 ^ 'Q 
•flit, JihPw '©IiHnj ^l«rlsi ^ l 'G Pc‘l^«afll ^»iw , ^iPis '§W'®I 

ty'obls, ds®i R*i CT" 'em 'j*c» ' 3 *c® R»?J>I *icw I ^ oj^l 'q^He'is vc*i CT’t^j*! 

RRw-i ^*r ^®r ^s «iw»ihR 4 <mm m ^»t»i»i , *i^ 1 ^wwr^m^spfiiwi 

4 ^msm ^yintvm Pi^Pc^nw iiic«iwiT ~sm c^i « 5 ww, 

*1^*1 <pcs 'sis'© »i^hW«j c«ili>"ili>t"m •il'iP'a fcoR s»sc. , o Rts ; wrl^N p*iIpw Rjj ^Uc'a Hies I 

\oos *nra ^ to^cim TpiPms ^wiwpm extern ^ ^Pr 1 

^lam 1 wt*ta ^cwtmMcr w»o ^wiPiUisi *pfe «i^§m ’ttpr R^? 1 

##5^1 gfVr ^aPmm ^hj ctH^win era r j^iPiw ^iwiwc ii w ^ ^ihti 

®^fw ?m m, *mt pm ^br emtg wr w *m c*iHf PiuilVi 1 ?mm \ 






’rirtrstr wi ^rf&^ 4 rs ^fw™t c$c$ ^s ^gpifR RmtcRc*r i ®iwff ispiIw i 
^<51 ®t!s 5 <3 ^fl^rST WTf R^% SJRf^T I HR H®1CR WH *#f (OTST WitR CR 

CWSCilS ^P5 3,Blfe®1 'SIC'S ‘“IWR'® CRl^l ^C<5 CRt^ HR TStfkaf|®T I 


(Acid Rain) 

Hpff'&H' "5?j | V5R<1 R*fR ^c* (SPf REtfRH HfR^ f<RjRH RTCH 1 . 'SRR 'Sfl^ <£pfl& 

^ hcr t cstrrt Rr ^rtR <#i ® ^flfcw ^ hIr^ qiw? h!rw RflfWfa hPi® « -nSEi* 

Hpf* (Rpf HIW HR^, HfRRtW ■CjptS’<P Rpl'b RfCH 1 1 Hpl* HIrMCRR «HJ RlRt^^ ^foRtHR 

HRS | HRRfo H%t©R HtR RCR RtR I HRtiist fe§[ HCTW%R SrWH (CRRR-Ca, 

Mg) <|f 5 >W) gft^S HlP CH£^ DC “1 HtR Rt <MH fivtllC'l R^f H®TR C^PGH I HpRs ^RS R£R 

MSI5I CRffi 3R hiPtr™ir « WJS i i^rast WR a, HPps pH *l-m 

H*R 5R I pH-HS HH a - HR ^R RCR CRplR RK5R 1®R R# RCR RfH I WT RlR ®H°ltRR HJi^e ^R I 
RfC^S CR^ Ht iHlRT tflPftlSR Hl% '^'ffljflS R^HHR^tR I HplC*H Hint CRpT s>CT ^Rt ert<Hl<lBHJ RH? RCSI OW& 
HkRl R^RS “f \m ^RTO ^ R#Wi RRSTO « ^t*W Wf, f 5UWRT 5 

3Wl^fljPRI RWl RM^I?s GflIGHH ^)Rj HRS litptvs ^Rj I 


t£jf^T5 t<P*1 ^ ? 

4R¥ ^ ^R WRI Htffw « R^HT-^ RslRR I HI^H* ^IRRR^R RTRT 

RWRST, R§HTs, HI^T 5 ^ ^ ^®T# I ^ Hf^RR RtRTTR ■fl^TO-T « RlRW 

stitR Prs^s ^?r, hi Her wkRR e Htf% W ^Rfet hrs RRtRkR -hSSS* 

<apf* 'S RlHpP’Sfs^ ^Ps'Ss (['SIR HR!R I HH^akR RFs^ PtR^-RSlRR^RT fRC“fR H'CR HSRRT Rt ‘ ? UPlfora < J 1 IR^ 

ch 5 ^ Rf wi Pm-H^RWH, w^sm, ^jftjr mm 

H*W> RR, Rt ^ifRW Hf^'f'S RR HlPlR RtWf PlcH HfR® ^!®5 ^13 ‘PCR I 


11 



SllijS Oil) I 


(3RR CRRl RtR ^PfiJf R(?T ^R^lR 5 Rk5[? tRCflff 5sHll*l C<PC?t! R]R^o <PH“lt CH£^ 

Rt^t^R « RtRRlR HltR DsfS ~5$, CRW^ WTt Hjk*f!RR RFFFlR « 

Ht$CEk®H ^ RSCR m 5 B ~^ 3 Us RJR I tR^ ^ HftCl I Hfk’^tRR RIRRJ Rt 

mm mm fi»nf^ smt? m cr^ *m i ^ rsr ri^s pH w m 




fTOr 


i8® 


c j ic*^c*u <nl^c^h 31 3J33iu <pcs ujPil'bfb *i<> toI 55 I 

Ai-tohm 'q <ii*mI4h cro fate C3t3i faiatf* w*v ’Pirn «ii$*Pte 3 J 351 fim 5C3 i far 
^l33HI*i Tj*J*t C3133* v l , ^l'a 3T3 j'»I^*13 > toc® 3 .W i 'oc^ «(1njc<m cic"l 'nPiv# ^f3> 55 

31 i cro (wr faf-3TO3i5 to 3* ^s, C3TO 33 ^mt to 3* c3Pri ^ §5«it33 *rc33* <wr, 
^Ic^Etel, <pIiM TO&lcia ' p ff^F*t 5 h^ 1« 3TOT « 'ol^'Biilc'i 'Hi *11 ^R> i 

Mcfel (Tornado) ^T TOt5"ITft 

3TTO3 3te 3ftfS*® TO^ 3ifte* Tjrfw to foTO 31 ^iTOi# i 4Mic^ 5tei« toiR*!, 

TOsifan « infaim fal3 toi3* <toi$ k%>i to** 5tt3 i k%>i3 33ibui 3-teTO ffa ^n 
5&13 tot 33 35C33 5t3T 35^ 4 row 3133 3*or i kkfcl 33fi> <uc3c* HjlPH ■f'f ‘Tomada’ CTO, 
313 ^ 5FT1 Thunder storm 31 353K? I ^il^cjplws 5ff5l beat's I* CTOTQ 35^ C3S*t 
' 8 iI 4 ?1cji 33l1^*s '55' <53^ HRwIJ 31 Hob ’©In *33*1*1 w®s 1“tel3 55 1 bMCv»ta C^FES 3T51C33 ’itew’l 

qftwlw* cror C3Pl 55 to *si ^ft«ji 3^15 svo-voo f^cnlWM to *m 1 Btfcita fasl3 5tar 

•9>W9* fa>l3 W fctfj <?-®o R»c«nlf*ibt« 5 M 31t3 I '*il$ca>lt'W 31C3 bc*fo&ta ^3 31<f3*J 5C3t pea'll 
55 *lMc« <TO <*lfi> $3^3 ^■’iM*! «lhl's 5l£3 *513 UwC'&l C5 C^lc*l1 5)c*i^ 5C® 3101 « 'o<NI'a 

5l3E© 'lies I »lfccs»lcis *JCo| bMO&ls Bf'U'Q 3^31 PlJj&H 5)051^ 3313 ^13*1 I <53 <fC ®1 §55 <)t'o|»i 
viH« Sci 3t5 <TO, ^ ^pj BfliJ’H ’jacHfl er'U^ ^l«*i ^hs|»i StTO C5C*t ^ 1 ^J etMIfl Rc'V 5lf^55'5W^ 
Uc^t'bl ^ 55 1 ^ICICl 3 »HIwD UtfGbl «HCT iiVi TO 5lR^0W *1l];l3lllW I ^ 
'aNlWfl WT tJC^CbW 5WJ 3t5 «TO‘5C5 Rc«R*l I ^191IWC*I ^515*1^5 ?5iN (April- 

May) "5TOT Uc'fo&l 5C5 I »l1c*W 35 C3C5T <a 3<fe 315 3^355 C5J^ 3^ bo8f65 5fl5T 
3R3IC3C3 'SINIV® 5lW I 

’q3<tTO5 3J5135 ^P5l5 5WT 43^* 5Wt TO5 TOT TO C«T3l5 C555t 3H5 1 ^ 

Ut^VbH'o 31TO5 *lR>M*1 1§*T 3^15 315 ^88 ftWlRUW I C3C5? Uri»M (3315 ^1«1^ 'Q TO^1% 
3515 3*51 315 55 5t, ^1^ •flCTOH 3M5 3^® C3851 515 5t I ^1^ rfo ^«ll^lil f»l^c© If*® 311*1 
353515 « ^I3H 3*1W ^5lt TO TOM 351313 1 4TTOI 353*# « C3353# 33*3 3^lk35 5C3T 
3535 3*C5 3*1W '5*5J® I 


^pi3*H (Earthquake) 

^-' 8 T»J«M ^TK ^ C3TO 3 rw t3 «(l<Pp t H < P 3TO33 3*01, 31315*1*5' *SlC^ '^3' *3 3OT I 

3*^53' c3C3»’o 5 J Si 55 **I3^ ' v l4ltia > C3 <53*1^13*313 ’fltc'® 31C5 1 3155T 3C33* 355 

^^53 TOC® ’llfi) 3T, 1^5 31 333 ^Pr*^ 35W^ 3^*53 3*5T 5l5 1 

^PlTO t% 3lff^®3 *3rtl*t? tjt, <^ TO^ ^5135 31^3* TC#*t 5T 5l3T 3*W3* C3CTO3 5C3T C3TO 
(33 31 3333 «TOT 3*C5 ffas TO I <555% 3% *lf^We 3R<T®H 3*57® TO I ^RWC»M 



J>88 




wi a^ttam w*r Ita^ i «il»jlc>w c^r *m *1% ^ mm 

'qpw*l ^ ^PTQ RcH<reacis ’IW^Icrl ^5 qat^RT 'qft<p*"l 'SJWT amim,! Rc^a TOT SrMlH « 

mitidtoM ♦jiPiwiRm ^*wi <fl«im^rf^®i csm m&\ ^ tout 

xqpi^tHs *nvhiw 'Q efHk'w 'yilR ’la^'Sl sjRi^H 'Q ^5t C^ca* ^<5 ‘i^iJ'ils ^1 erl*i l 

stjfl am. $tel« ifl$ sjR*"! m^cm ^ (Earths Crust) wjjFtt 'ofpj R®s, qicimw 
tl>«vSpl* cgfc (Tectonic Plate) TOI tWGPw C*$ R*$ RR%r m, 3®T S IH W HOT I 4$ 
cG^UPw c$5 *lR < 3'^c*ia ^rsw 4 w 'aiTOii »i»lw 'oiiviivs *itc*t, ^RIom wit 

^pFc*Rt tot <iRto tot to R*ftm cwf i ^wiwci ivw ^ttcto is ^ii^Mmcwr 
s.o 'smsmr ^Rto®t to a^r, «ji»im% cm$ « *m?\ m R?r 

*ilft<Hc8ja <pM<p|R, I *SPt sjRppc"! «il*i»ilc t is <uM<p ’pfo to i ibr&s ^ilc’ia i>la>l, 
g wjsiic*i 13KBR cwi v.h tort 'ai-j^js ^?r i to Mflffcro R?r «wwfl R*r. to* 'shcmicto 

8oo,ooo a*f R>c*ilf»iij|* 'ai^s TO I 2tt¥ i o ,ooo *j|yi »ilfll TO - I umfypl iiiv 

JIItTO tr §1 N»1w ^.'b TOR 'ijfHwH MINI'S TO*T I 

'jjPi^ w i tot to*iR ■#? totos cstc^?wt ^itourt c<picii MRr^Tt^fat 

’^J'o t^ts* <jtI ^UtoRT c^lc^l Mlil c*i$, «w >1100 ^^lc*il <jI*i I c^ic’fwi 

^i^cocn Rto TOT TO— alfik g 'TOTHJ ^l v HI (I'oR I c'ol*wl top®! *tl*i C*I *fl'ilc*i csPlfl «M ^?T- 

^$R ^c®r ‘PM's? ^t ^pppT Rw i 'sift t^fRpr f^nr ^$R ^r ^ct 

faPw Ro ^sR w m $ RtRpiii f% c*tw Mim ^tw cwt w ’jnr, cst# 

ziH^lPi'Q w^tri «ii*iit«is c*wt R cH<i ^csth^h»ot w ^ ^ ^hh-c^tit ^RTt ^?r, t^it^ 
starch «nm® i w*fm ^s ^Ri^**i ^r m *iR*tPi cw? 

«ihc» «itc?i i ^5T 'qR < ? w i ^5j9r Rjf^c® « «iMji'D ■ j tc 3R ww g^s ^n*l 

'O S^lfl^ler RR>'0 S’SC'O 'Sid ef*l> «|HI»I «II<PW ^CS I C<5‘l VWS'lo Rw ^1VS<^V6|<5 

c*mi»r?iRw w i c»Plc*ii awI: 

i) 'a|l>Jlt^ ^l»H(H 1 ®TWT ilNff© ^ ^R 1 ^ WtW I 

■^R^^E) 'SRE»T«tRtT*lTR *?f | 

^) «<R»c»i o-8 Rc*w ’ftRr, < <iri?i, ^twt ^ xJWc«tq qic« ^lui ^mr, c^t^r^tiiroo i 

®) tuSte TiHitr ?j ms (R ^ Rw, ^iR?ir « s^m^I ^stG ^rjrj cnww ^jitoq 

<iNc'»'^ I 

8) «fflR »il»l ciwta ^I < pc' 8 ^cs I c^ic’fwi <pl«R »ill®*i f ^|®r1M*i, ^*i ^t ’jPiH slR^ls 

■^Rt Rw»»iln oWw I 

<?) R'jrc, *nfsr, imft, «wi«it»R rtftfcx c<ph ^«jiR m *m»w ?jnc® w w® 

^ItWfl^FU I ^SlR^R fofaoa 4 <p«c« w I 



'J») ^1'oSj® *ja^IaC*W ^*11 'Q iKc^rfl Uatt) at*IC® ^ta I 


<0 '{jflfotHa wr aiiar ^fo a™tt* ataar aiac® ^a c^i*tR®im araj 4a# afo^tMi ancn 

tHtS^ 5j^ xpsw I 


v) fog atata, atfo, Wafcfc, cafc cafos, arfGifr, aiafii* fcfoaai foft, fog 'fraaaat, ^tft, aif*} 

Fi^lW atSf-^’jcil ^It'wi Hc^aHC® ^ta I 

^laion ^aaaiacaa w ca «naaj^)ji ©*tiHH to ^sia acaj ^•u'sa acat atetai afoia at ^fooen 
aKSTWial a»oW ^l&t'o -ill3 ait's I f alat So-(to MW I 4^ al'ola aft up's aa, 'iit'o aft *il*ll aa 1 ^ 

^foaar atatafta* aatf (caaa- co, so 2 , so 3 , no 2 t^jifa), satatfta ^ a*tt atca*, ^sca 
^fowt-w area «ii*jicm after acaa a'cr « ar t wSt atat aa*a can (cw- ^a^taa a>jNa) ^a i 
4^stta atatafta* aatf wit, a#, wnar ai% aafoga wa& alaN* ’ffoa ^ta*r w arca i 
ai'olcaa ac®t atfoe Halcis erlaaalstHs waj^fomtlff 4a# fcaiHH l aa^afla atftfjfoo cWIw 
^ mlu «r*i«f si# alal'aia* g*]foa '^jPf a^gta 'Q > ifil carts 'Staatai a$ ^ca i ateta 'G ■'lifts ac®t 
Acacia sifo ft ®aian$ wncaa <§la*iaisrta araj '5Hft$i< i 4$ aftcrt aft »im*w« « at aa, 
^ca^T wr^atafBwi3aaRja^aaw?afo^nr%5tta'9'5itaiwa^foyfoik^nr fl i®cai ^st$4 
ajHiw 'snaicas ft reread caaa ^icb^n $.w w amatPr ^•rWc-w >ici>v*h wwi 




toiW^ItoI ^cal Halcis Sl^ffo 'Q zll^foa* a Hi sH <psI l Halcis «ift zll^fts* a Hi 

^cat atft, afoia, a#, aftwaHa, atwtat, aif*lw wta, csa, *tjta$©jtfti atateia#aaalartawaj 
sifofi> aHi i aiwr, atfoar afocaat w?T 5 PrwiaT mi -5i&c« aiaaar, cwfo cs»r, an^'Q 
Wiar aj^te aiaa «i»ina i Siw fo cottar sn^t 'ants? at, ca^ i ^iaa #aaaisrc*ia ^ai ajcai«r^l« 
at^foar « awt caatta %, fo$ ww at asaia aaa^a ^t aa^r^nrca^i 
wbtns afo «iIwki sf^fo ^T<foa ^foaa at fo^, atwiar aaar a Hi foaa an at a# f aNa, 

atfo ^a*t w at a#, ^Rpr wncaa <t£ a^fo 'am atawtaj ata^ca at ^ anattaa caacat 
atascaat i 




Uf fo awa- t l^la'®ia ca-r ^ca^lU t^lla «in^ i ca^atajat- 


i. aHcis a»*jlcal I 


Tja*t cac<? aHa stI <mI i 

'a. (fla^fofoa^wlaj c^dtalaalaaia^taaaiti 

8. <ua^a foPia cwratfow^tcacara^afoPia ^sfoamti 
^ft-ik, ftwR, ia-ioa 







<t. ■flcsl^fi) <r«ft i 

4*R (flft c<pH®v»jc®il ■'i**ic < £ R«lfii® WRT SIS* l 

>. SJS^Ifl SRlMl: ^StSSt SfafiM S"R SWlfl S*OT ^ ?Wt S»flW *1# I ms^ \3'i1^fl IL 1 <R5t 

sts* i 'smm to srs f&fesar tos m-w to, sjnm* c*Gi?tifG c*te ssiscsf i 

■^SlCS <Pl*1«T-^®IS SJS^Ifl St ''PCS ^-CS$*I St cfot CSCS 1 ^ ‘‘illSw fiJiSs S>to *PSl SlS I m<p5.®ICS sjlxws 

c^iJiJt»rv vHw St Ac< ^-c*$c"is RTSICS 1 ® ’ililc'il sis l <*Hles mlssl sH’ts-s'scsfl sjs^Is s*fscs 
R®iN i mi sis mat «f»i ^o— \so1& *rrtf st *o sft <ri>t sfl> sjs^is s>Gi, ®1s,c°tq R*q_ s^iots 
wts wi css i w *rrtf st ssj «tww csris sstr csm cstns wi scs^ sss s-yffr 

ffam ®iMlesl Sics* I 4 ’JotI fa *(S sssHfil ? esIcU’S St I SlU St 'btIsI^Mc® ms>fi> Pv<pls Sls’e^ scHs> I 
(iISlS c®lssl fsessl CSS "^S mlslcss (Issl'hs i rI<jc - 1 CS*R CS*R sHes m®les sHots sjssJs •s»l»ic*i 

•‘P^c's 'ilQ | <pW«f £®El SJT *Hs*1HI cScs*, s*Hcers sjs^Is s*sle*its ^otI ’II^H s**i s*fGc® 
^SlS^otffsSSBfS’SSiTRSttSS^tSSl^SS'SW't'SCSI 

TjS*f CSCS* sHs Wf S*St: Sl^lCSS 3^% St S™1S ^OT ^5t SJS^ICSS m^CSl’l] SCS SC© - I ms 
^ISCbCS S© 2f*lt*f $ot 1 SS-SSls *llf»f I C®lssl mcSCS* 3 ,SC®I ^’Wl S%t "^St WtS I ►JSC'Is TCS S%T 
Sift 4SS mssjs c%w CS ^1W SIS ifvp’HI sslc® SR Cot TJjSRI ^ST C^R RS«f 3t*ft$ ’SjBf SRfSt 
Stftsi ^f®’HI S%t SC©t sMOTC*ls mess' S^t$ *JSC‘1s Pls>ls ^CSW. I tflRS CaT*f W Rt C^tCT (fl'JR 
^ RRT «(Hcs ^PR 'R-*1^)c'» ’ 5 It^'5R ^BT *m\ sics Rt I 

<8. «MS*^ foPw slsslfl SiSSjS S*sl : SUS S.C“1 <ilS*5 RfPlS SlSSlS SJS^Is < PCS S*sl SlS I 

CW ^t 9 f5'-C5T 9 l®| ^C5RT ^T5 OTT Rt to ^3T SJS^Isi ^T ^IfiTI 

BfPRR®l3J "Pcs ^(Bflcsl Hrf^R 'oilw, < i)s*sls sjs^Is s>cs wot Rt f^cs ’Jssts sisals s*sl 

^mri 'siric'w I^r frsfr ^tq w esn^t Rt cs*twr ^tto 

Pr^s^)*i I s*lcw^ (ns^ sissis sissies Jdl^I'ss* ^iHcss "BR <pcs me® zl^I® s'W’P'i ^TT I 

8. SJS?.® f^Pl’S W£»T l^fpR ’jsks mcs»slcs 

C^IW *ff i T l^rPis ^OTQ ^T5W*I' ^St I 2jt^f%S r SHOTS "5R BPf, CT*R- 

aiP^ rp#, ^ <m im ok* T5?n?ii? c»wiii, tpsjfls csfw ?br 

RR ^®j|Pi RRt ?RR Rflscss ^it ^ ■JRr I 

. ail^R>s* *i**R ^csl i j|3 nM s*sl: 5d^l^ ^i^s^ i i"jls®ls ms'HJ mssj S'lis s.c®il mw s**pl ssil RT me® 
es»lesl^ v 1 RT s»sl I c®tssl ^.sc®l «rR ^css* *j^®s»l51sl ^rsscs sis ^’Jest Pis*ls s»es St 
s»es *1R sHco I 4RS SH^SR S**t s>sl5. ^c®il 2 j^% l ^fnssess sc® I mlsless mess 1 zil^I^s 1 

r"R «! w^ivc*! ^ctr stc^, st cats w 'sUsSjs 1 *hi ^lojpc^ i 





^(W: S *[f<5s 'atswlsi 'Q I 8-<? W*T ^’IlSl f^®T 4<pfi> Sff ^v®Q 

W I ftw <iFTR>f?T >TWf f^s w I 4C*)»«1 ^tlPi'^O'-f , <j(i|'©(il WIT <^RT, C*IMt 

wf?M1?r ' 5 )®r^3f 'ojI’T Rc<u>*il?j i ^c*!^ , *i a i'o^fi ft<p j i w lc < ^ c'H^lsi ^T Pi<pc®iT 5 ^v®9 
<pcsi ^twr RRi I ^MTWT <d fecis ^C<||R'®I <plc®t sJMf'Q I SlciilefiMlc^T ^pT, < K s l®r 

^t PrjRllhtilfl f*l‘ s P<P, ^lfl<pl9 ^^sT, RSFl&'T (,<i^<p|T5 RI3HT *TTs I 




«t. ^Ttf^ 

i. 

ii. f^IW^WTHT 

iii. (T^j 
ft cm c<phft 


^r.^m 


1 S 11 


*1. ii s iii 


’t. i « iii 

ft(.t>H ffesf '5R®N£ 7 f \S 'Q 8 «TS, Stt^J^T S'QH Tit'S : 


^f. 1, 11 « 111 







>s. fiwi a^Pf 1 ® *HHHI wh ’Ijh Pi^s *Tt? 

so 2 *. co 2 

*t. nh 3 v. no 2 

^uq *. wr®f3it 

*t. <wM 1 « *T. 

i . 'T0*tPT fan* ^lI5) C8i®ils I 'sis ^IPT ^o I faacs RR ^T5T ^Ifil 

m\ VHMlfy T(US %Q5 m\ ^53T C’tOT Cm&K* ^GF? TJTBRT 

^Teuisi c'R i *iiw<i ’qieju c^pg ^ifonfir ^15 w?t "iBMcm ^w®t wu cto 
I 'Sil^lil ^wriDl «l'>Wjil ^ 7 T®*n T T fait 'SlUPWM •‘PCfll C^T f&fa ^f*T <>1l«Wfl ^lW 'SlefeT 
C^TSfC’k'l'l *Tt? 

■'ifccjpH fa? 

*t. S<s'»| <uhlJT I 

*t. 'B'ifHw ^Sfglfas ^pfas ^falM ^9? ^jNfl TO I 

*i. •reHM fait ^pfacro to®t ^c® «tptri 'sri •mw’i fa<® w inw»i? fa*rc*t to i 


^®T v lv$|(,ffrtT C“W TO3 KW ’Bill , <|»<k'o C*1®f I *W TORT, 'STS (,HM« <lf5 « fafa TOR ^T*tC^ 
4RS. RGRl '®TCT S RNt ^]<n<p| fafatTO TOG^ i ^jfa H^Ri -»n»lc"i *ra TOR, 'siMRimi fa|i 

’fcl'OI RRs^. Wt5 falTC^, «lHlfl wHlU C®CR fanc^ 4^. W»1 I ^t'o RlTO Rfa® ^ 
*RTCTO nctfl'1 RX^fB'® SGjfal I 

r*. 

R. ^iTOwt ^pfa^ toPi« crr oteM im to i 

R. B i* 1 f TOT zj|^fvs«p TjGfl^t R 1 '®lw ? RlNlt I 

R. <S*rM (.<*»* ^c4l'1 GlCR HHI'fl ^l #t *t*TW*t ‘SW ^?Jt ^TW? Rc*R*t ^ i 



i£fC3ft WtR 


^rrsrar m sfo c^tc - rr i&Hft rt cHli c^tM w alw ^i<rR < #^r r&Rs 

'giPi r dsf^r ' 5 r^fK <pR i awta <kji af^R <p*ii ^trbt af^H < 1 ^ 51% 
aR^sa' ^rt?r, a% «rt%?r OTQTrf at?r 1 4 wft?r 'RaR ^wt, a«T, 1%J% « aRa ^saa ataa a»ia, 
Pl®Uc*M sm ^ , ^CT3T 2 tff^, aR^H, Pl®k*M R€R ^RSaW Ratf-afoR^II ^ Rl^RRfT 

^>'®lfl ^3f «>i"ic<^ ^1c«lll>ll TOa I 



4wn4c ,t iw'!W- 

• er\»\s| Pi\5‘Gc*151 «lf^?T SPTST^U^ >ltelc<lJ ^JWf TOW aiaa I 

• Wsl5 <J<|4>|R4 ^B'Sevol aJNJT ai?R I 

• RR>J| aRa <|CTO a^R) aTMTf TOW aiaa I 

• <u<i'R.lQ < p ^l<ic*i a^ta a*faf isle's aiaa 1 

• Rtf^'Q aRa'8aaaC®iaa»laajiaTf ASIC'S aiaai 

• Pi5'Gc*Hf] R®R ^jir aja^la <pc?i ^cto aRaia tow aiaa 1 

• '5^?5f ^ ' s tr^ 1 


PiS'Gc'isi ^'olil aklcai RRR'o <K*l<pfl; eM^la xibil ^rNTT TOW aiaa I 

TOW aiaai 


< Tfaf'ST?t*Tt :^®T 

wraia croat a^aR wiaia atta Rta ^jta a*i w Ra ^sfa aata ca wRiw <3sawaf aw Rc^i 

croat Rsgw ^jsr aatw *i$fi '5rtaar<3iRat atwRti <r^^rr ^rrs^T 

RR 1 caaa ^aa «i r ij < 5 ^ aw at Raft aa 1 aaa^ «iRsi <wtaf R^c<p cJ>Ri at RR, at 
3w$, catswtt at W, aatR^® at r^#s a#, toit 'sf™ aa aw a# 1 Rw% R$5a aa, to, 
igf^ot « afTO ataT R* 1 # ^f’R TOa R>«lft> ^ a^R aTOa I ^ RoifD ^3f R&Cc'IJl aRRaW ^Sf *nw 
aRf^s 1 PiiBUfM sm^ caw srtr m>m sm ^ sm-. 

c<plc*il ^r awM <psic*i ft(*l (\si5, *ll^w t>®ioo aRw I 



4T7ir¥!WWtf% 


'srvp\!>| 

(Ptt^T v =MC*i < ^ W HPlWt iswlsi c&l<p|ci>, ®g-pj£ ?1^1?T "H 'S 9 ®' ’IflS' sft^t c^lc^l f^f^a c3jt>b 
*nti ^g<w c*hh cwus 'oic*h < p nmr tfi^ wr c^CTiiii^c^ ^sif^ (phet 4 

^Brc'f 1 

hpett ^Nitu tnnPi«i «il^8i <#& <7# strep? <ri (7i ^j?r <pr h^h mi <1^% 
Hwr f^p $nw» 5t?r hp stf^H Hwr srpffa fi?t i PiSkisi ^ph ^si (Heh ^rrsjwt wtPr, mp 
f^%r^r *if%%rH^p PPre ^ h M wmi <1 $ <tt wp Ht^ tomr ct$ 
wp <tt sw^r^t ct$ «mu p*irep3?rp <tt <tf, 1 

mp ®f^voi «rt^y 1 t^%r mp Bsi^h f^p «ii<pc^> ps?fp <tt shw p wrt ^Pfao p^ttp <tt 

*Pl, ^>lc<P ftjj'8 ervto'of 4^\ ^if^H <^*1 ^HW^t 311^0® PSPP (71 2P*P®T Pf *PT $tfa 

^Bt^ir^ri 

wvsfo <imlQ* v&iR»aas©| 

(7l£P PPnpPn&H pelt's 1 tp < psic e i •qh<il«H 'Pile's?] ftc<p C^TT 9 lc'»»i ®r\»'s|si <p|jic' , t l PPf P*PT (7tW Plc<p 
^*pt pfp *ifps f^p i ppt ^ pptp pitDcia pfttap pppr®p ^?*r «tf^%r ^?r 

x lHcfl?l $*law «f^vo|f| '8t*1J ftp 4PI f*pC1 C^C«1 I 4P^ psptP 0«T® PPf (7lt^ 
HPlffa C^^PlPtfrl z 

! , 4^7^ f==! 

^IW— io.i : 4<pil> £jl<714 ^PP 4 < pfb Pp6 Pt *lw P^PIW 1 I / 

(^^^4^%t 51W^?PT^KI (ffeil bo.i) I U IssJ 

^<5, CSfftP CpPP Pt^ I <H*KH? fe-io.i 

P>UMfe ffKTP ' 5 IC*IT ^ C^pr C^i T? ^ CW tW C&W (WTTlW W (PH, 1%^ 

<?Cil*ll^ ^sH f^^R^WHWN^sm8?P 1 Sfm|fl7 y iW'm t 0' 9 t^(PHl 

FHIWH ^PET t>|<=i<PC<P W^sH ^1^*1 Pl'Gw'iJ *tf?HPT -9SICVS ^?T I Pl^c^ ^5t &«1»(h Htt^?r ^lw ^ 
cg<p 3ciil’t <pcsi*i, v©c<i | et\to'®|ji '^IsIC*! R>Pi ■'iNc^ 4^?, P5ii list's fa^c*i HW® HTCH*? 

dM : io.$) I f53[ bo.o (7t^ (7HT *llC^tHi> (H^ ol°l<P&<P f^C'i HPSTrT (7t^ <Pf5C5. 1 





iRSsfR 


' 5 flRRf R'®' R^& *lRCRfl £lf<P<P PH*'ljl e l<ll1'©R C^Ciil WlfR Rl1% RlRtR 4l*ttR RfSRlR «l^l^ PlOlR <KR 

'rir rir RtfR RtRf lRfi*r rw i rirrt wRtR Rtt;RR®fRtfRR rr jiri4r rir riIr Rf i fw r^r riIr ^fw i 

4R R^lRR R^W RtfRR RR «Tl«T Rtf% ^fW ^JW ^’1151 Rlfvac^ RtRlR WRJ Rt^ CRR RRtR am 4R?. 4tR 

wsm rirw firr ^ ^wiDtufi wtR rhwt rirr i ^pf Rtf^ ww rirr %r %r ririr 
R<£Fs Pic^s Rlcs'i I 

C<Plc*il <<p Rftssi Pi<p RliH'©C r lJl TOS WS^olR 2f»R <p|$ I <ift c<Pic*sl RlR Rf Rt% R&fR <f(R 
CRR '©tew ^C*i RR ^TlCSll^klfl CR& 4R 5 Rtt*f RtRf tRt^ I 4R RlRR RtR Rf Rlfi&R Rfesi PtCR ^TlCSliRl'S 
Rfvs*})®! t^WR, RPT Rf Rtf® R^tR fRR RfRRsR RRWQ ^?®RtR ^RcR ^IcslDsi 'W' ft<P RWtR RNt® RfQRtR 


R*W 4R RtW RtR RtR I 


PiisiJc^ ir c*m^m wtr 

fR^^WR RRR ^ CRtR ^RRT WtfR CR, CRftRf R^ fRWiR WtR 4R <5(R5jR RfRRsR RRt® RtR Rf I R^ 
% rirw % RtRt® rir, Rf®%r RtRw Rf®%r RtRt® rir i rp R§R©tRR wrt RittR CRtR 
fR^ 4Rfr RtRlR RRt® RR I RT Rp ^IRRjR RfRRsR RtR Rf RRt® RlR, RftRt; RR RRf RR I RltfR^SWR 
RRR ^ CRtR RTRRf RWR RRR® RRSsf Rtt I fR^WR RRR ^R RRR^R- Rf f^R R^R ^RR HsRf RtR 
'©ICR RFo^H RSCR Rf RRt® RfR Rf Rf RFo^H <<p f&RR Q»rI RCR R>|R RFsR Rj^R^R <PCR Rf RRC'8 RfR, 
RfERRRRWI 

fRC5R R^Rtlt 0$U$ RWR RlRRf ^5flR8 RCRI 

f53f io.8 4R?, io.<?-4 4Rl^ C^WCR 4Rf& CRfRf 'GhC'© 4R?, C^© WRf Rf^ I ^fR IR RW RR ^©R 
WWlt CRlRlfD Rl%%r RW? «(1RW 4^ 1 r©R RRW C^C®lfD R^5f RRR RlR ^RR I RfR C^C®lfD RW^ Wf 
RR, RW CRfR# Rl%%T RW I RlR RfR C^C®lfl5 RW^ RRR Rf RR, '©|RC®1 CRfRtl^ CRRR Rf^%f RC^s C^T 
RRW, C 3 # fRRt: RIRW I 4 < PR'»lc<l CRtWf RfR%T R^CR ^$fR CRW RlRfff© RlRW RfR ^fR RlRlRlR Rffst 
RW^RR StWlRRR^s R1RI RfR^fRRf RlR, RW CRRR «ll^lc'© RCR I ^©RR 'RtRRf RR7® R# : Rf 
fRR R^ ^RR iRRf RCR '©ICR RtR^fR RtR Rf RRW> RfR ^|RRf RfR^fR R^R ^RR iRRf RtR RfR Rl'SR 
RfRR^RRtRRfRRt^RlR^ottRRRRWI 





lilonl <1*1 **lpl 




^l*f— io.5 : 'Q^BT C<J*H iH<p(d '*fB^ ff T 5t CbpM 5®T f P'zfc, jUf^WS - C^fltJI, flMfl 

5Jt^ ^jlPi Rc^ c^°il 5t dMI 5*r dcuH 5*5 I «r*f toot? 5*T ~*$t <wio® Hies 'ola ^<pfB ^olPi^l 
ftsfS w l 


5FBJ3®15 

5*T PlCDfl ^b*li’jc*ll Able'S Hies : 

i.5*T *tf^%T W *tF®%T <^<!tc<p f^?T <PflO® *ttBT I 

5®T t^1B *(13^5*1 ^3^5 *ttC3 I 


8,^r 'ql^R) HtSta'oi <p*o© ‘ p ttt3 i 

sc*w si^% 

3*r : c^loil c^lc*il 3®r *in1*iEl 3t o®l v © ^'C w tc4 ^c*i ^Bf liwl i *jc*i 3*3, <jPt 
< jl®iFo v 1lft <\$si <?30© Wg ^ol^c 0 ! ooRIc* ^h©*i 3BT3®r dcuH <PHO© I 0©Mfl *£*1 

<uM Silo® 1>T0 'slsc'l o®Mop 33W5C3 ^W3*T dcuH TOO® I 4*jCTt C p lPlW3 , TI CTT^T 

tqc?T ,w M Jw iuw 'fe®t3T 'QFHf ^or ^*r i 4 rtftw 

^r'Q^ e t^ri ^lc*i ^l^i ^4*1 3*r Rc^ t^stf^® ^I wId^iI to^ i 

5^*t 5*T : TjfB 3^ ^taHess o4op <Jpt ^T 5 (QJ5‘ 'Q*t3 f^E?T d®io© CD<S| ^»w d®io© ^lov 

'olwi ^cm H^oc*! 4 *tfe3 ^^Bt ' 5 tf*ifiT ^tfe 55\ 4 ^t | jtc^^t^c ff n ^l?r ^ 3Wt3 wrw 
3*r '55' voiw ^4 fc i 3®r 3c*i i 5P5 ^F® ^wuw 3®r i 5*R c^loii 5^ ^*13 5^r ^g^bt f^nr 

wo® cd^JI ^csi , s^Idop <llfilarftOT cd 5 1 toa I ’ffoc^p 5 WT c*i3 I 

3*1W io.v®: *J<p 5 5*T to 5tC^ 5 IW r ^Pt 5BBT C^C^O® ^tf^OT ^Tt® I C*T*T 5^5^^ 

*JtC^llD ^W5^K5^ff^?r^t«t5 Wf #1" *Hl**lM Cfln I WHCVC2f 

^lofafB <pc«c^? 


^ ^I'btIB c*iw c^Pit 515 ct w c^Pr 5^, 5^r w ^ i ^ T^ct \5^ ^tc^ifB ^si^t wrt c&ct 
C 5pr^^e1te5i 5®r^w5R <^ita ott %5^q «ilWh w 5Wt otti 
«stCTt 5t «stCTt ^IMiC^ «|IWh ^RJt I 5»r tjP? R5C5A &■& 

^ori ^5t5wt- 

i, ^5T : <1^ ^5T C^R ^C®l 5®T C^R I 

5. £t^®: ^WW5f ifl505t C^Cbj 5PT'*rf e f 5®T C5pT^1^5C^ I 








fR5JR 




3o»J^ '®C«1 fog, ^IW RfER Rt rRsiI RtfR C&TC^t ClRT® Rl^ Rt I C^PlC'ltR^RRR'RRR '8^ T^tcsj 
OjER Rt ck 5 T CRRf R?T, ^®RR WR <4 $§-fR£ ^Iw <PSll<.'®SI rIo®SI Wf RER RRRR RtER RlbER 

^rr?r, wi wr o^ir tor 'smr wr ^ Rt*M$ r?t i 4 ttw r® <Rl*r rer ^ftR wr w 
c#t'5WftRER, 4'RWR's*Rtor'5r 9 RWR 5 tf%wcRf 3 rRRTRtER,^®?rKR^ c tRRWERf i fRERi 

McM ^*rr « ssrgfoRT : 'rrierr £r*#*r #rer My « rm s»t%n 
My rt rirer ^rmr tik^® rirsR rt, i^rer crsir 1 tor cms* Rt ^ 

«rtop Rtw rt, my wf rt r%f® crtert tort crqrt 1 My 'rier rerI; 

« RF® to Ms\, W, R^RR AlWvSlil 1%fRR W® *ii 5t^t 
Rl$E<K"R $RR « ERERR R’faR «*R ^TtRfERR #RR toto | RWERR 
R^rt «ilc?, rctr M<P$ rjrrR <kr c < P'5 fo»ih CRER* PisiMcr RfRtf® RtER I 
^l^)fl rI^r©g®i RERR^pIc®! Sr>I <il^s rTER r-SigRr <pg®i ^©tER RES' Rt^ 

■ 57 -jr ■jrtjr I I&lfl-io.'b Bill'S 'S Rt& 



r^r wrt ^Mgrr *y cRiRt^® rr rt i R^Rtto er rr*r RjMgsisi rier rrt rr er^ert 

'!|4c c 1W <PG®1 * s fi|2ff'^ RR" I ^GJIR RtER R^FR, ffRl <Q 1>RR 'spilSff® RR I ERfo®! PtG*l f^NE^S Ri^GR 
4R RRT E'aFaf RER RR I l>fR fo R^pT ^E®t 'a ^®*T ejc'slsi grIgrs ‘ s tT ! 5N s T W R^ERR? Rk®lR Wl >ejc'®lsi 
ERlR ‘ s K*l RlR I <IG8|*I T’P'sl.JlR RlR RfRtR R*TERR <PG®I RRfR*tTR '©TR ^RR*J RR, (ROo'a <IG8|*I R*fo RR I 

My& *\M?m '*m-*t « #rrrtrr rrst rrtir wrt rrert Mm* *wss ^r 

<)|vtolc v ® ^ I Rf®jj 3 cji1'8tc«h ^ WR isi^R ^ I c^lc^l '®®ic^ > ^5 

*zs Mm* *h\m\ cms *m$ 1 wj\* ^r * y\c 4 eim wr «rn^ 1 ^ ^ 

<PCfl <PSll "5R, <j|C'» 1*I , 3R Pl^c®l *il»IC'» RR I CS«T Rt l^r v o s 1 , < lc s llc < P 'S^*t <PCSI <4RS> *)4 u lc<P 

Mm$ cpr i 4 *Mcy 5it%%r ^r^rr c^r rt to w 'Rf® rt Mm* *m ^ 

<IC| v llI'sC < P ^?T-*spI^>Ji <Kf! I C®®T ^C'STJI ^C'ol Rt ■'P^IClR WR RR^® "5R 

®lci^C < P e 3|3C<P^G RE^T I ^R*t <P»jIc»iR 'SfR ifl<plb ^IR '5E^ C^lc^l ^®E=R 'S'R PtCil <5<^C<P 
(^STTR CR?r rf&CS C^SR I 


^jfsr1*fbil <pw?,, elk'll c<plc^l •<j/i>(.<P(. J i "5W ®iHltil ®ftwi ^ j a/G(.^ j i<.<p ^ ^r R^t *Tf ®iNlc , il 

^5R^R C^IER CRRR PM to to RQ ^fR ¥Rf *ffRER W to Re ^R?R C^tER M*J 

<PflC<l f%? ^r R®IE^ 5W «lMlc*ll ^R?R ^Rf 'oiC‘i'9 ^RR I C^fER ®lft <I<^C<P RR (RER 'SRT 

RHR RRRfT W RsJR WR (RHR RR^R RRf RR I «I^H>lM Wftf^R Wf^RR RERf RRR 
•RRfl RR R*lllik <lPlCfl ’'I^R < PRlc*il RR <£|R?, 9|f% <Pfll RR I RR RfllQ 5 !, RR I 


W ^TR^t RE<T M^ Rl^lERf RR I R«R CRfERt (RRMRl^RR Rll^ER (RRMRtoR RfE^R RtER "^Rf RR, 
^RR (RRMRl^E?R Rtfk RRf ^ WR WRR M ? R Wf <R?Tt*HI$t*R Rt^R RTRR RtRRfRR 

^RTtfR ^fER MS ^Rl^PRt ^R Rlt; I 


^l-^o.fwR, ^R-ioR 



<ww «flPr 


i(?8 

tints' elcslef^s I c«Ms sjpols CTM ^iSfaTTOiJ CB*f, «kc «1 CISC's *ltCT^T CW!> 

corori ^s\ e ijram wrSt ^*r <%ihis w^j ^wt «ic*ii«iw 4i«iw '^toss 

^cs sMoo v llcs I 'oi^jgrH’olts, ’Ill3>s Elsies ^osl ^lts» slos Ulsls '©Ic'lMcs ' B (ls»t\» ^ts sMoo 

^p« ^ «iiijic^ taMifa ^i?h, ^a «iraai ^*r ^5t wn w ^ i 

'otH 4^*T : «(lc^^It S^S C'ol'® tSTC^TS '8*I?I 13»ill < PCfl I ifl SSC'IS S*1CS» ' a ('*l4^*r sc*i I 

<4 <wci*^T*piT: cstw^r, '®iR)'8c&I n*p *il&"ii«i] [^5l^*ti i 

lWH#f : CSHwl tU*IC<P Maw PtCS* ^,QJ> PtOT *1CB ? '0(l*J *11^ C^tS* ’Hs*l «l1»J ^jlfBc'O ■*icvjp 
<^M? <<W W'f, 4 TRjf^iT ^p®T ^ 4C*MT ^50RJ ff^\ *Ii1*1CjM 'Q*BT ^*T StBlN TOS iflW 
Piters Pic*p Ulci I ^ s'lo? s*il ^JT »iHul*4H ^*T I ^ st*is s*lscH^ *i < P B n <j<5C<p iiRT Piter s Pic*p 
blc'i I ^R^ls ^ bhw 'oil »w1 sR , o(R>^*4 ^®T l *il<uls»4H sc*is «r»u ’jR^I ■'jfo*? cs>rt] “Pts cnIcs 5li 
'}R3)c<p tsrq <pts (."ilcs I sc*is *jf5s '©s 'Q uiots •i^js'S) ‘jsc^s 'Q^tfT Pris s*es l s<ss ^RT 

W ^ TJK W ^TC5, "^5 Tjfar w^ot W ^ "SIH ‘JflC.'fS 

<«vi i wmft ^T I 

*f. tol^N* ^J*T: C’tQW, 'OlhPl'l 'Q C*ll^l ^T PtJC'lfl t'oQ ' S (I<P^1 W I *jlb 'T® g«J<?C,<P 

«iHc*i ^ 1^4*1 I ^saKjj^c^u 'sil^ | 4' , 1 's R^>4*1 ■*p*j's| «ilc^ | 

•afC ' 8 <l*it , i <fl?if ’laHww dR> ct ^*r ^urW <pw ^r. c^lc*i1 , °i*u c^?lc*il coI^n* 

•Witf (c*iW, Rc^*i, ^vsjiR) ct dc*il*l ^gt, cstw ^r i ^ ^*r 'sii^*i « 

R<q»4 l 1 i 

^t. 'olf^'oc&l^ <5*1: tjJD «||R,'0 (ol^^s) ^pR^is "SJC^ CT^®T '®lc < P 'slf^'scol <|S» ^*T ^C*l I 

'sil^'atbl ** ?m ^ft ^fB?r ioot?i w^8t <ji«i^ii^ i 

iij^ «(|<p 4H « R^>4*1 v5'e>*i-^5l 3,00 ’lies l 's|13»'o cblti 4 ? ^*T Hs^Js , i'a»i, sl^ilsRs* R&sl 'Q ' a i«ij1*iJ 
'olf'^'oc&l <j<p ’s'5ilc<p PiSflH *?cs I 

^T plfet&l ^»T: iqt ^T ^5lf^5WtW CTOJ io io ^ ^Tl C^*PPf®W « ^,1'^C'M 
’pssJIRc'o (^^®T ^I'Sr <pcs I cs>lc*il s'Pls*! 'Q Pi'5R > sle^is R'iJl’pess «r*u ilS) I 

®. HfiHI*il Wafts ^*T: ^InsI Wlft, *W^ ’Is^l^W *l®tl ’1s>il‘jfl e<pc.u <HtC^ Pi5R»sh 
*flw c 3 pg"^or c^lcs 3c ff i < w5»i i Pi5R>slw <J fT^ c3f5*T « Pi53j«i i «flM ^jr Pi5R*s»i i c*r hRp"II^I 
^*r Pi'5R‘s*i , Jc*i1s 'siCTj Fteftsi^iw* «(|Uc < p ^t *ror <nw '®ics > > ll^"ll^l Rv5R*s ^®r 

sw I sons ’ll?! I '°(l'o Pi5R>slt^is sl5.es 4l®t s*es I '©cs 'sR)« c&|t|<p sc*is cpcs boo 







'Q R'5'5t , in f^S)n 

«(l*wl c«tc*ifa, *tf^iT «istds v lGiso»i ^Sff® ^FT f^T sqjcs» «l1^t 5 T s>sc« ^FT RT *lf^N 
’Issos <mw ^c«i ^8lT^5l?rg% slolco^f ^^Ic® ^FTfa'RT Hftsos -pac'd rvt ^®T StFlN 

<wco 3.CS I s<8;S w&5\ ^|<p|s s»lsc*l 4 R*T zlcsM < fsc'o I FT s<$s Bfool '*F5 csft, ols ^RIJJ 
v lRlS'i>C , 1S «f*ll 'O'® csPl R®T ftco ^cs I 'ails csw.'p «f\j?ols HE1 »jM w ^3T, J ^osK FT sss® ^S?r S'® csft 
<^cs '©Is e*Br £j<jvs ^*rs 'o'® csPl ^cs l '®rR1?r tiis^ '©ms Tjflj s<ss esc. 14 is ■ ( l13s'£*i slJIco o^l \ps*l *jR> 
s»sco *iwm ? ft ^a*t w c^Pr w cwns w c^f*r rfr Vestas i ^osKFRt 

s1c«^, S®1 'OS 'Q ^pS*l S'OCSS '9*Br Pf^S S’CS I 

s^s '5*T 'Q ^pscHs slsl R*r hQnH Wf 3TT l »josK, 
s*i = os x 'psH 

f^®iir ^sffc -m, wimfi* MfiWt«« *nr sj^rfbi i ^^21 cm*m\ 

RFET HfiUM S»SCO I 

S<8;S OSCS’I 9,C*ll, XCS'i I OSCS (.’Is ’lEls'icSS ^ls = ^5?TXC<]C,’1 s ■ y ||?is'£c*1S ^ls = VS XvpsH s»ls'l , 

CTFfcT ’llSsocss ^ ^FfT ^S*t I ^osK Pi'E'Ccss p<lcs» ’oihsl *11$, 

^®T = VS x ^psH 

'isl^R’ealcs s®ics» F, oscs 1 m ^ ^s‘1cs» a Pics ftefa W ^ I 
Tjsaft, F=ma 

csc^ sc*is sH 'Q Pts 1 oos$ «ilc^, ^©1$ R®T «i^1T» cols slR I 

sc*is uis*s» PreEs I FT HUsH s*i facsWIs ocss cs*lcsl sspT d^tjv scs lst5ls/c^ics , o^ ^ps*i 
^R> s>cs olcs* R5T5s scs I 

^PPUt : io.i iSS>n» S(ftS ^5?T >^o CS'ISf | t<RI '8^t?T <i|<pT^ R®T ^QSlS (SR ^psH ^C*ll I 

SC*1S »j1s s*o fi^l ? 

^iRKl 

^T*»tflftPr, 


- ma 

= \q x $, fsi/c^r^ 
= 8o PioUi 
O'GS : 8o Pio'5'l 


■^3 W, m = \o 
^*r, a= 

R®T, F = 1 


F 



‘3CTT ^flf*T 


b<Ns 


1 ^ "TO 

^•ww TOist sffi tot cBRw OTtor ^t < C s ts‘ *jmm wfr i TO^s dJRwfl croftftR^ 

'TOJT TO I CTO? v =il^lC ff l fof*T ^PR uJR(.*n ^*T dcuM 'TOR, C&R*re >©lc<P 4^*f& ^®T flEflffi TOT I 
^*T ralvato ralvato (3»ul "TOT I *jR A ^ B <\y$\ 'S*BT ^T flEflffi ^E5T ^of ^C®1 B "^8 A 'G*BT 
flwpt’^Qr i 


^N— io.8 : ^l51 CBf^W ^ll^C'i C&illcsi TO I CHRIS’ Rw CbR^ldSw IJHm CD^I "TO I 

uJR'ifr ^ c^Pt tot w>oi <^rBtc^ cTOifa ftw ^it^W tow Tow ^t f R*$ cTOifa 
CbVlCM ^ ^Wt? <sm fl» CBRwfl ftcv "5OT tos I 4fl> cro *rcfr? cERwfl **& C5RftT ^ Isht 
<PC®1 CbJItGRT '6*BT 4<pfii R’lSl'O^t <\&]1\ ^Rj ~$$ f Tft c&fllflfiic^ CbRc 8 !*! Rc 4 ? <PCfl I 

^N— io.tf : ls f'ff flWfl •Tl'Q I ^ ^JCTO ^ ^l^pl ROT 4WTORTO d^llR'O <PCfl TOf i 

R»5j"qH *15T C*PlW C$Rfa sHI I W iO^JctIc® TO3TW, 

C*PftW &l^l R^l R^a (^J&w* CTO) TOT C*tWI CTO ? TOtS <utec<? i>R i>R TO1?T ^Pf 45T 
HR^0*1 ^*11 TO" dcuM I 45T <PC«1 CoRlfl 'ailwjfflCT R^>o <wi1u ^(K 

451 MR^vi-l <P*||fl 'ey*!! R>£ 4TOt TOW I 


TOf C$tW TORJt C*PlW *H$, *PR$TOBIT C^lc^l TO tfGTffi TOT WT 4^*f& R*1^^ 

5w TO I TO »]lwi 4^f&C^ ^RSt I3»ul ^R, v o| v tflfiJc < 9 ^R I ' 3 Dl5 R5'G # 1 ^"1^*1 

OT f 4 Ws\ « a^ill ^R^RR « R^3l^»^t I ^55 TOCTO 

4^fl> TOR ^ R’lSl'o 4liR>«l ^1H* I 

TO" ' 3 1TO I RI^ *jflJ f®jj 'Q^t5T I3»ul ^C5J— TOfRt^ 4^ 'Q^t5T I3»ul *Tt I £rt^&flt 

TOf& ^1% felt TOf^ ^ I 13nit CflW C*\&\ a^R>«il« CflW ^ItW I 4 Ws\ 'Q 

sdl'oli^jj ^qpjc 8f il*i tt(3Ht(Rl ^t ^t 4W 'sMww ^ft^T ^ *ft 

^ItTOT 'Q^t5T Rr^^l 8 ! •W-^1^5. ^11 w I 

^PR ^ RciJ <1*1 C<? TO3 7 ?, ^R ^Tf5f& liwb 'Q^tS 4^f& TO" flCBPt ^C5T I 4f& 

13nit i R» w ^q >8^ 4wf& R^>©^ to acapt TOT I 4f& dR>R>ul I 

dJR»i 4^ ctRc^w ^wn ^<rnh : cTOr ARpbi 'Q^ls ?iPlt ^c°i, ^ow 'Q^ls 
^®T ^o’GJt '6TO Rct>fl f^F 1^5T TOT I <1$jw 'Q^Sf lift CTO^Rt® ^5R 'STO ^1W 'TOo TOJ 
c<Plc*i1 TO" &n1 *Tf TO^, ^©l^c°l ' 3 TRrtTOR <^ftTO m CbRc°l5l 'SPIJ Rcij Rcd t>c°l CW I R^t ^T 
'RC 1 ^ *Tf I TOR HR^C^TT CBRn >o|lw 4^ CbRc°151 'O^Br TOT ' 3 RR TO" flCBPt TOC^ I <pc«l 

CuR^fas 4wf^ Rw c5>»1W I 







■fwPT 


<3a 8 WT ^fa «a %&P3 , ^«PT C©Pa ’ft ^fa «a C©Pa '8©rca ?PTPT af SfaPt 

^a i <n ^r ^fa «a <?®pa 'serc'ifi Hat i Tiw't <1% ^r to'sta ^a sasa ^©w^ *Pf® ^fSps 
?pipt an <p©pa *tt-a> ast tsaa fna* <3>na i ^fa 4 ar anr siR»Q»iii i 4 *>Mta tia « al^foii i 
at a^Cfl*! »hH 'S 'f^’ljfl'© ^C<l I 

1^1 : 3jia ■^ra «ii»«i ^iNca ‘ 5 tt nM ^hai'oia n®r a^ ^a caca nr wf l^rwta PQ ata 
■snflJc® - a®T cat: i ^ aa sifeftiii ^r PR aa a srpt na to = io.<o i 4 srf^^nt aa 
^n^fa* ^nppr «ii»jicific < p ^Nc*sfi fna* ^f*ta ca 'sa *tfka 'sw^r <rc»i ^i?j'si na i 

cnfat bpiiwi : ^aspr ^itf% ^ppt c^ta ^i®naa ?ia %a «#t fan ^fto© nta car ^©*pt ^fns 
«a arp? « faiSP© stoa ar anpf na i <4 dollar w ^fw cnteiw <4to to 

a?T (fb<i| : io.b") I 



f^If-io.^ f&2f-io.V 


■^‘-io.'b : ^^jta^rtor ^a j '»tan«ta(PPHt^ i ^©tor*i^'^a'^r^*r^a i ^awKi a 
a^r^^p© i to ; io.^ ) i ^#f eaten? 

phiccii capa ajftjv© a©Pr a 'sa a staPt na i ^ a a Ina i <4 aa <pc®i cm fan 
a©pr ca '5a ntn i a®pfs a^pa 'sa apr sfoQ^t a 3aPt na i <pc*i a©Pr a Pic<p afwa ntn 
a^T^al^ifP® Ipa nf^Prai 









4F1T <WC*P Wtf^T 


iffV 

C5T? folH, 5J^ $So#p0 bfolMl fflftt-WI fat¥ ^a*JT ^nT-arf^&UT 'Q’fiT Ifcfe 
N*ta I flCPtiJ ^rhlPi ’jl'acn 3 j>?j »iiM S*s?1jj «psl 33T I awiJ *tttE 5 RJ‘ 'Q*I?I ^*T 4tnM <pts I 4 ^*T 
fonti ^ ftiiifl wr *um sts^ c^c*t dwcita d^r Ro ^wra - ^ri*iiPi « 4 mwJa 'q*bt « 

R v l5l'o "^®T sdcuH ^c*i I *pct flc^tll> ^rHlPw R v t5]'a‘ Pic^ isiPlcfl &c®i l (Bifl: io.io) 




4<A<lbR 

i. *tt^ 04 c* in<j>[D «p*i nlfut's c<pH ^c°m '5*r1<^ e f7 

* 1 ^, 1 *^ ^®f ^f. t&N^* 

*t. '®f«'o wlw^T Rvsffffl ^T 

i. R^> ^mR^RJ'o 

ii. 'liiw'&i <pmi 

iii. ft£?I w? 

PkD* whl# »itJ<pf 

i 'a ii '"f.i « iii 

*t. ii « iii i, ii « iii 

PltD* « « 8 ^ «|C^ : 

2 N 4SW 4 1^/OT 2 ^IPt C*k^C® C t f'Q¥f I TOfi» R 1 ^ TltWlRl *fa C«tOT C*1®T I 

'O. > Ofl ^V8f 

200 gm < 400 gm 

*t. 500 gm ^r. 750 gm 

8. c^H s^fli 7 

^ 4 ®f ^*r ’•f. ^®f 

*t. C5tW ^*T ^T. 'oi'B'o cstw 



1 

i. i ^ f§?r 1400 kg 4 fir/CT 2 ^rcfl &®iR*i i ^®r® 

^l^iKScvs «^k lyl^oln c*3*t* Ww " 3 ??}T 3 T^ <i|<Sk| *ikt*in Rw i '®(klu ^l^ifU '^N'T obit's 

«?F ^RJt fa^tui PrW CSpT ‘ p f 1 5C 5 Tf I 

" 5a> M ^®T f»lw f t«l ? 

«t. ^®T <l«lt'o #^pnu? 

*t. ^klus 'q*ri QwjI“D®i ^t°i<i »il*i R4ii i 

^I. *j|5)fll sWC*f ^iNo*ni IRtf* ^w* H^c^vG Wba C5J®T *lv?l« *f|n 'I Rod^H l 

RR>u NiJ'it Rta *lffaT-f^thFT *fw 'lit'? i ot ^l»il?i m<ff5 «lft wRt«m 
CTCHEM** CSt^s^HPB |%5 CT cWm* to ^ C^T l 

OT *dc4*iw trc^n CTCTlC® RPT5 f t*i *rf^£R R°i i i*RJ*Rl t*IC5^ 

flteltl 44*^ ailc^w '4C e T f^T I CSC?! ^f^3PI <Mt»ll I 

R®St«m R'Sln ^jufllU 

*t. ^4" wRotH Rt*P *IM 'a(l J 1t e ll W*!? ^jNjt *fH I 

'oife^ha ^ ^o?n^ Rtd«H i 



Rtul* (Genetics) *\c$ Sc^csr, fftw srtiT $<to ^ csf*fii chco®i 
ciwi «i»5)n *ife|erc<W3 »1«<Hta TOJOT I cNtwc*m «ilR^lcan ^1 dfa’llu «fk<w afafi) <RR£j 
otkst differ tot f^rafto i c^h iiov « orchis <Nf§c« t^r 1 %k i Rn ’tsi^fcr ’jj 

Rul iHMw R<fH *ih» ww ^Iw i *iN ■'I*}'*! $llw to '©Msi I ^RRwI^Rl 

^Rc«plc<ra HM1 afrTO <uHjI , wcic^i C^R R®tacis v 1^f'®, c^lc^lwN 'Q Rtci* aNflf*i<p 

*lfcr Tfwt z$ I ^f 4feg TO^F ^t RiFST SaiUlMd £l^%, iJlTOPw TOt ^ *I^T « ?GMpl* 

afom Pwait^ «HQ>9i^ ^iR^a -qsm w#r ti4R*i%ii to - to$t Fm to 'rot ^ tocth i 
Star apim, to$t #fero wr Rr$ to - «mt ji»i«i«m* ?wi Rwi%it atHr-RraHi ^ toott, 
Rc^ ^)y?l$ ujsmJI fftwRf'i ^I'olw 'oiIctVGI at^O^H TOt TOr i ^)ws «t*u 

c^cb <OTTTO TOt'olu'w njc»i 'olc’il "^1 iR^Ibm^p Rt*i ^wiIst'i <Ml TO i TORwlRsI 

RiRhjwhm awro ms to* ^jhR c^tc^ ftm ^51$ ?Rhnmm Rh 

WJlefM ^itw ‘TOH’ l 3RRulc*M lilfr % TO «|faRl*| T^t I SP^ 

(Biotechnology) TO»< 4RR**lc»wi »^pr TO 1 TMt I 

^tTOl 4 TOTtra 3^ «lK*llHl TO13T ^ CtfltTOBfR, flpT, RTO4 « TOTTO4 
'TOTOll TO^ I 09>lcTOerh, Rr, RTO4 « TOTOfl W ^llTOT TO>*r CS|f*IW W *1131*1! ClCUR. I 4 
TOitra R«lR'o i 

4*srom*ltfr Cl^«- 

• &lR12n> nHt®ciw c^H*i <uHit ^uc'o aifl^ i 

• f&flFM ci)c-^<i ac*l«r^)«'ol <uNjt s'sw *I13W i 

• CBfwfS^ R^Iji (Genetic Disorder) ^1?1*t « <p»iI*p*i ^fat WC? at?R l 

• ‘iJ^wc'ifD 4 ? ^R*lRn-qjHlT 9nw l 

• SJ1% « SfWi ca^^Ut apse's *113K I 

• cs*lPff. -i 5W ,> iNlRr < p a«h Rcd^'1 vsc.'s HRs I 

• c«fw1^ SlifPujiR*. « «iic3iicG-FMi»iRf«i T?p»r Rr3^t ^us ais*i i 

cawwm 

af^ a^8 c^wRR^ #w?r ^pf ttfimlDn ^1 ^55 aic^i 

C* 1CT3T ^Stl^F RSRkllltiW f%^t3I WJ31 ai^r | fteftl'M W R«l«fC'M 

’’•rt? «H31*t liTO^WCfl ^sjTPIt ^5t3T TJC^I ^31 1 4*JWlW Ctf1Wl»|i| I 







tot ww ftto i to# 8 Wl^ 31% *m caE*r #? i$# ctfiwiwiii «nw, toe*r <r# 

a«tl1'®fl m* C^tw W»!c»lloerl») 7 R?lTf totol 


« «1^T : C9lC>llC«rlC>M «T 1 to toltoa tot | srffcffc M»IMI»IC>M Cto ^ TO *Wt 

to i af^> ^to tot toEa* ctflt*ilw»ii, ^i>w <3Etoto!% to i cto R*i«ffw w 
ato carowm tom T^sttf Taw to to i to?r af^to mwiIEv* to i ato cato#& to# 


^MIW <to^$Rn*1l "TOT MNlfftb « 
Rfciett-M c#ew -ppitir ac®ja# ca 
wrtSifSww i 

totoi toit to wt carowrs 


»iwiw»ii i^Etostoa wia ^p» ■sffsri ^t$#tfto cm 

Etosto ctoiffo « tos#® to cto to, to to 
rctos tori c#ic>iioeric»M c*n$ifiBii&M ^ atrfc toto "at? 
i£)^ 5 t Tji^r *ji 3 | tot «ii^'s i Pp^ $fs aw i*# la^ caifim 


ctoTtoto 


ctotoi ato 


»l«le#tlc»w atowm : 03% ar% to fcfkasi caEaa caE^M* to atoc«^ <ro to i to?r 

<mtoto w*|M caEtosto *m, tomr toj <w cms\ caEtosto toimj caEtosim <Ea* 1 %^a% i 
iflft Ctflt*llC«rlTO CtoT caEtostoa*rr to I *<ft Ctflwleerl^wlw «ltUlWl*l (Autosome) to 

toi cm (^TO^toiw totaw x « Y totoatotototoa*i totaa at^% c^wim 

CStflST 8 fcfl> CatoEto Eto I TO to, tfSFKSt ^ift « Wto tol 

ton^toi to toto csrtto caErom « to tow toto toi <tor caErom i to 

cto toto caEtoto ctot XX toafto^ to cto toto caEtosto csfusia to# X 

« to# y (Mwn tor^ x y c* aj% to 1 ^rrnim ^r%i toEiwto toto ft* tor tow 
toretortotwto cto (^toEsEto toto i 


to-^i , %sr, ^'sr-io'sr 










Y c^iwicsrro 


C<sMCV||C'StlCVM *M*lPl4 

»lCi|lt'Brlt»M dM*lPl4 C*W PfllT <OT P)®f<S><J> <4pn&, Ctflt^T « ^THI I 


Pi® ft* 4^: Pi®fo4 4&s Tjwi^ *?n w- o>) fasrfsr 4i$i4ft®ft4 <xrf^ <xfr (*) 

(DNA) 

f®<xR<xi «flsr 1® «ifoMi$MifflBfjM> i ^ to wh 

'SI^ium PfcljtoiyM (^K^nwiw i «q vs^vjifDv® wt?r «ur foeAi *iiiPH> 

®Wf WfTO TOST I TO* (Wt 'Q?n^T « ^Hf¥r H*F R*«|3M «||R4H <MC°W IfrflPWl 
’1<H 1 ^ ^pllwlii) 'oilR^lww ®MJ i^i^t G'llc^®! ’jjl^lfl C’iCflRwi ^llw I <X|<pfi> f®«XJ*T»X| 

TO ’5^?Ic o 1S1 v lPlPl®fjP's£l$'!9 I «|C*1 < P , jC®ll P®fg > 'Q®l^'!J PlCJI *tf&Sj v ll®iPl®f<P'S®|^!9 <1C®1 I 

8|fcfl> <X1<P<PC<P Pl®f<P'8®|$\!» <1C®1 I 



Pifl-ii.8 : PSf^’QUl^'a 

1®<XR<X) «IC*ml Pil®S| *IOi>l I ^jlt>lc*il Plf®SI TjTO^ ^PT <PlilC J ll ^?T *ttl> ^1^*1 

^ ’'tTO 'Q <MC<IM> TOT I lt T#1^' ^Tt^l TO ^Glfl »il^cialceri •*p|«ic<p«1 ?TO"<afi> 4^ •*pM<P C®flw 

ctorfcefo 4w Pifefi m twr 1 1fc*rc<fl 4 ®Ppt, $rtfro *ii$<$iPm « qi$Pic«w 








(RNA) 

^ft ?#MiWsf44 4^ i «<# aPifflsfjM#^ c* fwr tm ~sm «rtw i ^ 

^r ^ Ttfam *r#r 'q wf5 *m att at?n aft© , am waa «#cjaio&H 

1^«iH«a?r i ^ aiSfaftfiM W4 ft§ *n?r<<H<fl-OT 

«n$f*ic*w atlas© ats? S&iitaa (U) i #tawiOT ^nswa^ fta awm aat- (i) artft aiw *n?waq 
(Messenger RNA at m RNA), (A) ?fl$c«ilCBfM«i (Ribosomal RNA at r RNA) ^a° (va) 

IfWta ^fia^as (Transfer RNA at t RNA) 


<2lt1l>iT : ^ C3tfta atSF I aat- ftc#ta « aa-ft#ta CSTtfl^T I 


«ast aft© sMfitap aaKf^eat ^iWf i 


'^JMpRira, W, 


'Q ^HIf*TT 


fllalilPl4 ’I 1 # «W aflaW ‘'TbGTTt ata I 


%a : s#a gjPIw «rom ^ «a Tsrtaar c^reafl a?*raft aas© # ^rm i snaat ^q c^ifl 
c4itiiioerit»M ffwr i cacsa asaafta ama «aw. atw taftt^ia fa#rcaa ^aasa aafsa atta 
TTtaitft® atwa wwi atarca ftstaMa aat •w-wni aift© aa i a©mt*t 

asaaft fwta ^asiafta wr asaafta cataa a^asa ^e aro i ii&otr ama 

CilCatfW aafta 4a ata ft?R fta I a^a^ft ^8 #Sta a?*ttaafta *Nft fata 4a *BT aTPl4 
atma^t ^aa i i^ob ceriaHwa a^aaspaaia cattar £aft#ja Mtaa 44ata twa ^rPijr caa i 
c4iciiic«tic»M «noit ar^ft© atta w?it fta at a'Ptafta 4' aa i #aspts©a <aftsna faaw as^ 
fta I 44C4llt ■«J|4CUI&||, ataMta taN TjftalSt #at^ Wtfaat CSK4 ^ 4BT t¥fK afcpp, 
fanta mui^i^i atft, ftfa ^©itfa, iHwh ^ ^sf% ^©iw 

Wsffl 


acui^w af^^r (prti «q w$ m\ ^r i 

^Jt^PQW «flw>ul44wnj (ib88) ftSwlFUll CWM ^4lSl P)®CWl44l>l <IJ!i29i(lfl s1l>UilPl4 

(RTSRT-catl^T, ^r, TP# <£TC* 4slt*H I 3^)405 &M*\ ^fWf^ 3SN3T 

^©mt w ^m© IsftrepRr ^rw Tpaf^s i 





3®R 1^3*13 ^1'olw 3*M»1'o EsRij’Jt'ilw ■Hfls'o) 3*JR ->i^lPi>8 <pcs i 1^3*13 H<p*i *m1*ifVolc3 

^R»l<0rM3 (Self duplication) ^1?JT TOT 1&»pv ^ *lilc>ll *rfte 33 I 3Stt3 33*fr 1&3R3 
'ar^c'otH £*5R'33' , 3ft> 3^pT^I •vg'i'dw ^3> zil^'Dl ’q*Jc'o ®flE3 r 33*1>1 ’jsl'©*i 'Q 3^51 •^prf^3*T3 *11^ 
313 vc“i zfFffi 3^*1 f$3*T3 ^ 33 '535 'sriplPl I %3*T3 'ocjps *ftw ^k<ra 

^Rcijs »liW«<P 3)*m"ll ’ifil^'oi ^5tt ^raft's 33*. v ta < T«) zRwi TOltita I 

3 * 1# 31331 31 victim wir ' sr cro «nro 3131 caroraR, %333 « 

^313333 33 ^ ^Rf^T^R 1 2WR ^RRR f&3 33 1 1^333 33 ^**1 RtHs «i)c33 &lRRi<p 

(RRwJjfl 3^3 313^, *jlc<P Rr*1 m 33 I 313333 ^1c 33 (IsPl'Sj PlilflM < PSC'® f&333 C3* 3l3fc3J < PC15 1 
otMIwR %333 « ^133313* *Tl3*t 3*GT 3133 R*llw I M»lt»lltwl»l %333 'Q ^13333 C3* *Ml»l1ll 33*1 
3*GT f^5l-3t*5t C*lE3* 'SlC'M 3**13G1 RgT TTT5T I C3*l3 R«|ert*W »JlWllfi54* Slfonlfl 3HJW 3*?l*li^3 

4 3131 vjisjK'o 31t^ I (X| <p1hc* 1 ca»lc*)icBfRc<p nvNR* ffcf% 3GT 'siNJlfil'* ^31 33 I 

l&flFM cT}^S 

*PR wlcil toIci* Pl^ « 31^ Rgt RwR 33 I ^®I3T C^ 3ft c<plcil >«liw ^ol3 3SR Rmm 
3tft 3*G1, ^33 ft333 d>3> m 3 33G13 foil «^»j|C'1 f*Hfe 3*31 313 I ft333 d>3> 3*313 333 ft*5l, 
*il'sl 'Q V5*1 Rl'»’ 33 TO fo"|<| 33* 3J33)3 qlsl ftl%3 (C»jS<pR) 

*Rl C3Q31 33 1 3CWtRtGf ftt?13 C3S3* Plot, *ll'®l 'Q ^It'W f&3*T3-3 3^fi» 1§3I (c3l<pl5 1 »l) SRSfo •9«| 
33 *iR1 33W3 3Rt3f^ 3l3t I 3333 »islc*ifl %3*T3 33 f&dJ3 *l1c3 Pt'oRt'o|3 1^3*T3 lbC3fl 

^IW f^IRlCHl 33 33*. 3f^ 2113 <to% f^PT 3R3T 3t3, 1 3l3Gf <R »WIW3 tW3 Pl'iRI^I 

(Biological Parents) 3^ f^T®T 3l*5T R^lw *l*tT 3*31 33 1 

»il^c<wi 1^J^I®1T 

f&R'Rt Raak'l 3RC33 wwlb^* 1^*?RI3 <fhic*l mM’JotI 33*1^ »wc*ls ft33 1 'SM 3^3lGT erRI 
1ta3 3 CBffl’jGlT H^>IC3 Hl'filPl'il <PlC3* >WRt*t3 3C3I WlPl« 33 33^ #1 33G13 OTG#3* 1^(*?R13 
^1flC*1 CSW*Jc«ll 3d> I 3 cal*f*lOTl 3Uc® *I1G1 PijjRR*®’ ^IscH- 
i. v l«n> IwciHi^T Rrc»w R'as ■*lR^'»c»i«i «j»u 
3. M»lWl»R ^13^^31^33^11 
«. M*l«HiefH*13 C^IGTT Win AR 31 ^33RJ 

8. 3ImiiPr C3*l3 t3®lw^3 ?m «lC3lwWI*i ca*lC3tPBfk33 ^^3*3*1 (Non-disjuntion) 31 
3l>l3 Bf*l> 


S'lWl^ 3*13^13 SHJ >J1^C33 C3 3*fl*1'® MlH^Wl ^f^33^5i3 3*C33*Ul PlCb 3*31 3Plt- 
i. PiR»i CT3 (Sickle cell) C3T3 : 3RJ33 W ^f*t^Pl3 3 C3fflfi> 33 30^ l*i5dJHc»ifl W1 1 ^I'olR-*? 
C*llR® 3^ 3*PR*t*ljFll3 'alibi's 3jHBT I PlR^i C^IGBT C^PC3 C®llR'® <pR<p1’^»ilfl 'ail^R R^Jil 3*k®3 
TO 33 1 W3 <R*T*jM iWHIPI^WICb 2lR>3*«|^V8| 3*GT 33*. (RC33 (R3jW % 3PtT '3^o 
33 1 33I®1 <RC3 3^TO C*P IT <R3 1 3*13*1, 3$ W^l W ^5 C5Q& 313 W ^5 (PllRff W 



■tf'fatfc^aaati 

ahlwa'a «W (Huntington's Disease) : 3 flTl 4 lf& aa v t«n5 faSaHws •vIscH I ^ GflE*t af^ 
fapac'st to ?m at i *1 ikaa caPt^aia awr ^nm aaiia a^rst cata ata iqa* TOStoa umPi* 
vol5wl*u 1 $ ^wj *[^j act I 4 cnHf&s •rrH 'aitftd an*i t>f$M asmls 'JcR d^M "His at I 

'sm^nf^pr cana Rtoc*m aaa totow to cafcaiaata coital wia-jtan ca crot ^a# rensia 
cantrota ijfiJa vswfc to# cro ^aa* at aca ca crot caaps- aw ata i 4 ^taro* aa- 
RwtaTOi ca crot <oa# ftna opictoicw aa-te^Ria ata^r m^aiM wipr w caat 
c*t?t, ^stop Piic\ah aw i 

vs. wl&V*! Pi * hb)I * j (Down's Syndrome) : at^paa ai^a wltalwltas aa-lw*i«tfc , lc , w TOf Oita 
aa i vawa croa aret ^at, at^ '5 ti*i>t, Rt^t aat, ^i«*i i wi cafe aa i vaat a4i^1«a ^ ahPi<? 
^laataiDaaai 

8. IH^wa^Pt PHOhla (Klinefelter's Syndrome): 4 OH*# at^TT TO CffttTOttaa 

ftaatwroa tow ^ aa i to ^alDa c * tea xy croaiwia at^re to lire# x 
crorota ats? aa w <3$># aa xxy croatosta ftp# i f&PiwalBida ftaea ftp# ai*maa 
acaj vaa^a “siNsiR^ ^jpaa ca <j|Rj<p taftatj^pat ataa aawa ^$t aic<p at i vacaa a*&aa *|a a#“t aa 
w $m»Jcti a*s toiow aa i TOa^Paasa vnaiTOttaai 

<t. El^ta’a Piioala (Turner's Syndrome) : 4 Git*# aiftcaa to f cTOatWftcaa aa-ftaTOtcaa 
aa <aa^ ^teata# aa XX- vsta afta^ X cstcatosta RP# 1 ^ aacaa ^k*iis* aa <aa^ 
TOaai^^Waai ’jfatw^aaja ot ^ a « «mh «icTO Rto ad? at i tot v^ata^otaa i 

sior aPfe ona*jM atst 0 atacaa to-Phto ftrcaa tow to^wi frPiwJja stro a# atop onae 
aatcroTOi vspta ftrtaa cro#a x-1»t^, c*imiIU Y-1»Vi?P5 1 x-^i^f^^xcancronca 
TO, Y epical »lw TO at i 4 ^ta 'aRaw crot sflag 3^a i ^5tt taPlcaJjn sron a# ^ 
aRroa catcat«rR*tta aaaja i *w«ca y-%® ^ ^apa a^iR's aa i TOt, aRatwa y 

c# leaioiia TO at i orot otot cto caar- 1 ®i^ ^f%atft atfta aa*a qsm&\ 'MRmJjs! stw 
a#, ^an?n aiaa* aa i 

Rh to^IU ataatR^t- 

zi'ajj R*t- ca Rrc*w tsRwjs stanaa# at i 
8p#1^fa- ca Rrcaa ta^t^ja swtaaitt i 
catcawR’lta- aaa ^ 3^5 f®?a ^aat tj# sp# %a <fla t atca atca* i 
aaa ^ %caa vaa# «iafl(U sp# aa i 



CT9T- PlWb WUt C'T’fl CW PftRI C^Wl C'PlH'^WT- 



wr 

^rst 

RR^ ^ 1 % di^j dM 


51*®'0'tsC*1 'OI^I'OlR’V R^ICW < PlStH T'Ot(J»i '0|Rsl*( 

■^1 (dt® ’ftfei dtor 


>q|»4ijR i '0 'ai^jdRR 

fll'MMI 

utw client RfR»i "dflJ ^ic^^ndirmr 

'oidR-q 1 «ul5R' 

'scdlD^ ^r ^R^it 

qco'il^ 2lc<p|*il 

qftcMMcw 

C^j«t5b WlfPW 

^T^lftr ^^'olc 4 i lipp C^tr^t _3 Tt t Tt 5®T 



*jh-^°uls R'tSR' 

C^lPr^l^ST, *T*t C^TM ^851 1 


'sdw nR's t®rt*ifi>’ < p Rjpol *|wl« crntftof sRis s»lacH *jRms cjtH Rj|'®l n'Ul'o ’lies I siw 

'teli R<?*iH dtor l 5 hR, , <pjhls, ^icsM $«j|R C3TWQ 3HT *ltw I 


^rfasi^'Q oetcifta $ftProlfik 

UbiMfl mc\ js^ R^uUi «nijic^tsi ^ dRfii's i ^ ann*t '»nc*i o’tw 1 

'toj'sIa R'pitHs «ii^m *jI*^ <ihi<w ^R*i c?p? ^i3l ^1<i*i<iM'i i 3j ede^ d^%?r 

1 ^ia*t cd«i«. *1 I^ihi ^ ^ ?ro$ sjiR^i 1 lirstw 

dsn*# FRIdm* "spo Rhj ^?r d^f&jj *jlinl l '•iw x3 0t , l cdw» *j|^i "spf, Riilfi, Rjw»i, hiS^TD d^R 
©sdNi <pwc^ «i^|5R ^T ^jIcBfiRlw ^Iot *ilRtn l *sri dsr tdt<p RR^ «i'Jj5)ws <pfoW>c<p ^lw *ilRtn 
Pur CTO5 ddl »d»i<j<p»ulcd *^pT •^pT^ll'i'i «fR d^fos , oM*m > d^lfo ^flW *i“^® dw<HI 

^RR*iw ^ ^ Stilf5« #>r sHtffcw RRjplM dSMlfib -*m efc dm 

>jh^*uicm M win ^sr &rm fcsfar #d m ^ 1 a^ 

^ , «j'a ^WSt OTSUt W l ^»Ed «ilMR<pta National Science Foundation dW »wwlapil91 «r)<*£Rf& 
aaw^Td iii«M<Mjlc t ta SwlJ #k ai^RRyui, cwr- df «rRwiyw cd^ti 'BdMwd Pwft'a 4Jd$Jd 1 
at, Pbwt, ai'S^fD, d*f, afar $«ift i^dlan «rH s^j&i wri ®dsj^(&w ^rcdT#d d’jf&dFi^ajtffa 
d'dt^ri »i«ajR» ' oimRs* *RR«|c»w dlst #d a>^s w sffa ^c6c^, ®i w <w\ ^tr d^ 1 

^i®R^ '5|E^ ^rt^Pw ^1^ dyj^ R^ITJ R<iwi ^i i i^ii 1 ^Nl~ 
i . , «i , ^51^ Rwii 
fb-'y ^H&ls 
Rr*i dc^H*i 





















2JJJ^ Rffo tofc Rouw *135 fcfrt «WJI*P* lilt 

*tWtfi> fate *tjFr tow* I 

wcifi><*» $farf*i«lGk 

sxHIyII^s vHlik*is sd^I^, aMIsRs* *lin viR^ PumtHs 'o(lR^>'o *lsi 

Re»i^lst 'm to to 'srt ’3$ <nw*i i ^Btstt «ik<wi ' 5 w a r R*i$ ^R w»tr 

*H°r*i<p »Br I »a '©M*iR Wf toft's ^c®Tt tor sJc < ?H*i •tfCT '^RRealc'is ^ "tWt I '4<J s f& 
c«^ <ipi sfi> fflfa to r^r# *& yw tost 1%^ 4rcfi> #r ^Hte&w c^torc^ to 
idwH»l (Genetic engineering) RR I «W TOW »IWBlM TO Rift *lto* R^R £rPN5j 
w crot #to toR4 m vfljiwiw to ac#m rot i 4$ to cr c41 m i»i^w rrjot 
uhles rr 'slew <*wgjj R^Rc'rfc tor»M c^M*r ^c*i i R<pR)c»rC %4 »m c^Hr ^rrrr ■?« 

IfciiFM ^“JR C^ti> 'oiHIll «PCfl ^RJ iflRfT> f&iRifl 'si'jc'o ajl«nHc*ifl <?C®1 CR •I'J'I 

toR4 ^ rt, i©rc^ R^RjC'fG toR4 rot i R^Rjc-rG tow frsfiR R^Ric-rG 
%t$Rt$ SpjJ^RT toTC3 s tf"RRRt RR I 

id^ws ^CQ RRRIR «Kfl tfl<p«wic»w -qjIcBRiit RR TOT Escheretia coli I ^ <ul<!SR*iR 'Q*R ^lOTR'tt *Kfl 
terMlS* ^PiiilRviiw c#i ® t «ilR^® RTO I teftnlU^ SISfRArT f^Rwfc toR4 sfljfo 

Rtfr -^5 qMsJtll '5R 4 HM R^ R’Rjlf RRt ^R- 

i . sWW RTaf «rfa OTE^ <p|R*ra ^ ^R* <m 1 RR I viRRR ^ eTlc'W <jK<p RT 

41lftilM tow RJlARlIM JJIerRto tow ^ RRt RR I aiSf^ RP5 RJl&ftul CRROTR 
c^lc*j|wlc*w RT^CT ^Iw^rD -^vsq »Tifl nR'o|efc»i I 

^.. 4 ‘TtW jllsrR 1 * liRt. 'PTt'oT RcR *5S ws '5st^ii> < p ((fliwri^) qlfll ^Rs'o ^jJT 

■^T I "*!l^T'%tfl»T'fl?T <^PR c^icil «j<pfDos fSr«lTD I 

vs. 4 ‘fCT "ll^er *lN<P vfl^RsC'lfl vflwl^ ^RT ' 5 TW C^ JIWPpS' i*BT S'RJ'O 2ltw 
^r*H wt ^ i ®rto«r ^liR 'sipat ?m ’ws i *rc®r tow 

jjiorf^ivb ^ 3lerf$lto»jwi ®i1^vs vs|<fl I 

8. our viit ai^to^ 5h<pflc»i“H ^icaRiiiu stm rrk ~ s $ i ®ito 

cto awr 44 Ichm Bw«mc»mh rri Bwmwimh to 1®r to (R 
<ul<pci>R*il RT 'wlcsfl ncij v»lc^ ShiwR^ ^c*i i 

<?. viR% ^JltaRillW ^ Wt v!W 1®R R^5R# <Jl^RulC^ 

i, Ri^ w i to r^r# <ui<!»Rui^wr Rjm i «i6tRT ?$, ^ ^ to 
ca»lR\, m vw Rft'w <pp| M ?$ i <pI1?N*vb tsPi^Ji RT Rtcia 

x)i>k*ii ^?r i 





h'Mr 



DNA-TllSifTO 



far*i 


g Q 5h<Hit»ph sll^filii fsJ<pRn.*n> 

I DNA «JlwiifillllW( 




<plI^»p'o f©r*i C<PM 


saiffo* dPt^T 4^ #*t w ^ i^r #<*, ^ ^ ^siwfa 'srsstw «ferHc*M wr i 

^’jc^iis 2t^1% ^?r »jc,'oi i 4^115 ^r i£)^»jt^, C4 > i^ ifl<pfl»»ii<ii c^n Svife 

*jr ^°s CTflpjRi si^t% ^ctictst to ^ w c$r ^w i <mt8%rr, M^i 

wP bt «w csfitemr <sro, W ^jPa w cgsi% aiat i c«rwflJ* W^iterer cro 

a«ii«MMi« <& iwt fowa 'aflfta afoftPr fcsft w ^ i ^wrr^r <^ro 

ftmstw *iht*« caw R«i®h ^ififer <*iw a«at ^r ^ Witt <aa»$ aawa ww, «naw 

c<pic*il ' 5 f^R iBfo'T Rs^t strata 'si^f 'qc‘i'9 ^, v ih r i < p^l'Q cg»iRx. ^tw ’iRfB's i c<piR^%^ qawa 

aai m- 






<4^ RfCis 'SPMT •R S3 T fcsft <p«ilc<p fa*i CfFlf'fcROT I Era (rfR 


C^PT cjplfa- ii|<?^, c<Plc<W #i<pc»ja <R*R ^)R> toIwp C^PT CjFlt^R <IC®1 1 

v». t#lf*K- ’SH3T ^rfa RWl'® 'j^ <W Rf «r)<i frof?|?T «?)<} CjPtf'R <K®1 1 

^f%t*ET c^ctii ^s|W «r , ic*w C3 5 t*T I *jc*il«rl5.c’1llb<p W <31^ w*lCSI?r 

C5*H I 


^P3% Hf*T 2Rf%?T TOT W ai%r WWW Tpsjef ftBfriiHt* CTT ^FGT C»ft 31% 

PlW-f© f^4j|<lCVo ^HC«r4^ ^ TOT I CIWlHW WfeftilW W& WR <jtf 

PiM<pf » 1%4ii<0r Wsfriiww wirr tot to i ^ffc^<^<R2fi%^TOW^^ - 5tfTO'ra 
to i tsR c«®t to^; ^fa%r sw^ w 9 !# 2(1%, r( ^N?w ci^pR ($& c^r tot *«i«, i 

^ C^lf*iK 2Rj^ RRTO <pcs t^r, %C'»1I 3 1, *l^[ 'Q ^ 4' 5 H fa <lhs *$3 CjPH <wil I ^jsT, 

v»Pi *il»j<p cwjpl, <ih<i Ziyi's t{plPr«.iis ’fir RwI^cito ^f<5 "STR^TO 'Q’fiT I 4 zifafilfiJ 
TO, '©l^ $P®I»IC«1T RR>jj Sjp OT'T'SJt^lR^ CjPH ^nR zlfasl «ll$»1 <P« PlR 1 ^ «P« C3E*|C^ I 



i 




C$lfa<tiM 4* -HNlfa* 2f5R : 2fl%T CjMfafc* <W tWRsffc© <3%^ I (RTO, 





s)^ 

cto atoi a’jwsr wiRr to cw wtcat totf ^ asR to m aw hiipm witoia 
fS«M<qil aww l tfPta <*RT t'il^ < P'8t Pic* R^ 5ci« I t*il^^»'»l a^*]c»ita '*TC*0‘— 

2 W*ro ac^ cjpiPr ^ctj ^RiA asat R^R aaa as> 'sifl yrf^PF ^ cs»i*i ^.c's yreaT 

aj%a 4jfot^i awt aca, atfc wm aca i <stoca wta aca ^ a)sata Rajrla $aa 
ataito msm^Ri aRa tor, ^aa a^s ataa at araacato wfi wiftoa aaa awar 
aiaR i wiRr wi^o R 1 ^ 3f«>j<f ^ aca, aat *jic«sa at a?R ^raJt afto^t at toaw a)saia 
^Hwpi c^r i »)Hs wiRr aca stfRa saa iw ar? asc^m i ahbH »ii^ws ^j^ixtHs *<tv®, a4 
ata R«h iW'iffi aSfto 'o^Hi'ii c*rc 5 T'5®TT SR\8 i 

*j|^c««i cjplPrc aM a3lij ^“IRchi 'Q*fir '33JW*t I ifllJt ^'OJ OT, «llfl<U vS^MJlC^W Pt^ (I'TOJ atW cat^a 
caw caa <mifl aa ^psur cafaw c&Mc*ii aiaR i aaata.af^a awt afta a^f^ I5<p waa isa ataiffa 
a%i ^ TOtcaa TO are, w «fla^ tort to? *r* caw nhaetiRs a»*Dtca to a^w a*tre 
aiatcati 


Slt% 'Q \5far ®nhc.*i Rfi zl^ijifl <uaaja 

to actor aorta to at% ®«nwa w totto aata tfto area totto tots 
aorwa i ^sia$ wr are towto to (at% ^aar fcf%a) i fiirorto to fca»itaMa awffcw 
jjfrcsfcatoapr i 

aimtort caw ^ a*ca « tow ai%r cro Bwwto to aart aia aorwi to 
croto $ftoaltoaa alar ®«ito 3atoto to a^a a«taar^R> a^cawi ^ftcro ^ «jR*itto 
a>jcaa ataca SlawwRa a^pstca TOcaa at^paj aor >qcac^i totoffe toa*fl « 
at^wt^awapta wHa acata a^ Stawf'W ^a §®aa "^at aa i 

JShwto ai% : at^caa to tola a’al^w $jca aca*r ^tor aaa Sirorto <5aataa aia 
aero, at atoa «uitol'H«i M' ^aw a^ai <w$ a^tto» fiiroto aaitoj, cs®r, ajaa, 
^aa, atR« at^^aataaaanaorcai 

5tawRa : to ac#tcaa atajca toaa aH®*r af&or caaa ®f%a ^ aat aa, ca^catw 
Stoto $f%a aw i totoffe toa^ ctor aorta to ^ra*f& anto© to teftawwa wtcaa 
catcBtatroacaaasatcataai 

« «ia^) toiw 3siac«fto €to atos to awt, 'stoa, airiito « ^aw aR>wt% to 
^ataa aat w i M^r, aaat^st, aar, att^twa « asfotororta a«r©t cm^tRai aair w aero 
ShwRa» ®1%a to i a^oata aaa a^s ala 'bol^a awt ®1%a aartf^w ^ atoiaa^a aorta ^?rt 
aorwi (flaacaraorca- forest, ^taw, 'aiT[, w^a.^tatto, aatto, aar.^ar, afei.am, 



*nta®r, ■yrr, rtca, aia, aa, a*|ft i BiawPi* iforcBT $naa w am EwcUm ^ ^om 

slliwh vsl l ’5^'®l5. *TO, •fl ’Jwlw* R°im Hick'll iflm *jw*lws aR^H s*fll ^.wic^ I 


^R S*jijc*i eTls 

Nl«lC^ '^*D'8>J SM^T C>ilPH» bill'll ataj I R>$ ^lf*T® W*PTC?OT ftw aftska atWJ 

wa am ftmt ^teica ami $aama ajaaiR* vmai «&imi am ^sr ftta ?m ^Rfto© 

d*ich <iPF 'aic’qlR'o | ifl ercfin ^.ll'otilfl Rwca «ilR'$e «?)a d«jjfoi dc^M I 


^R \5;jflc*i ca^ia ®rla ilnl^t's a-aR> < u < ^'s aa, c^cata atRpaf n^*i 1 C^TSflT ^t*il : 

i. fB^r ^Hblfl : 4 ^I'&t'fi (BRc^a a^a%r «io »la ^atj pph ^ a, aas, am '&i«$R'a dials' Rftjj 

*wr S'silR Wifi's ^TMt'T arnica w ’^lai'l^g « PmR'fl aRcaca 'mata mrt ~s$ i a^aMwa w 

4aa 'STBl^ c^s ^bldt I 4aa q^MM awwlU *lw ’ifiMtl 

^ affm $ftta aR*n» ^?r i q* efUi'iia P^fo© aRtaca aiRfawqita aia aia mfare m\ 

<mI »1HW aj <Ua^lfl < PCS I 


qR^ «mm^H fcfiwfl aim ^R> : ca>kal am SRo-t* fta ^aft $f%ca aftajaa qoi Rmt 
«lw* ’lira' ar R*uicaa aRa'sa afi>Br bjIoo« ts%r ?jR> aat aia i <jmta am, *f*r, 
-k»u* qRa* «p»ii^h 5 jp erba S«hi mit ^wjcs* I 

o. *I^t+fS ’*n*T fcjjuw : ®?la 3^^ sfcflN aka 3t% « 5fii«r1's Q-qjlPw *1^, ^f, ^'ojlRs 

^^r^ir^pj^TO pm- ^tsiaRiiuj cs®m c®rmw is^iM ^tmi <^ot?r to 

a^?T Tjwrsr ^nsmn «ijiRiwi 'smf^ ^fSB^iSl %^r wi&a ^toi 

<ft*i ^lu Rww ^ ’sM C^lt c'9'bls c*iN S^'»*jk*is ^HIs C*T®?lt 

zJc4j|«r»i I 

8. ^“IBJ : 'wR m™ ^CVJC*1i1 Resl^l C , ilt"'S*1 *l1w | fl 5 F ^*)C*W 

^rlm 5'«is r i < ?wc^ r i i iart^ IwbiR'i A ,, i^ r ^ i 

<t. ffetJlPh ^1?T V$5 : bpsjf^ C-^IWfl 4 3 F f T 5 r CBfWlU^JlRl % f iS«HH 

R>iJiRm ft, ftBr ^jiwiIBh « ^oifts ^it^m ^rtwi 4$ ^utm mute 
WtlPr «lfol Cfl^CTM wi^wn ^ wi i 

p^»r di^ : TO»t, mtr ^s#r 

ftirac* f C3$?n$* r cB^w (sit) ^qt w ft?ra*r w ^ i «fT*iH, ftftPm, 

t^iwwt, ^tftn si^ft c*kh ^ asft? i ^rwiwcin mNstcsr ^ftjs aa^ 

a^mt aft^w ^wr k®i% caww a^Jte fttiapM aim acamtt 


4*CJHI 



°l. El*lC«fPW % liRifl C#t*r 2J0IW W ^OJR, ^RT *Pfe SfllT <bofi> 

$f%0 sJerlT^oo I 4?T "*IMI suj«, '©hl<p, iJwcUl, ftf?* ^1% C"^, ^pft, ^hh»R, ^nt f 

-wiRh, vs*, *m, *im, ^it, rtn, ^s^st, c*tm, ^w»r, jm#, far «rR *t*r, a$ ^r 

i 4«p? it «fswr, astern, -auftfan « -m* afaaftr ^ ch crot *itow c*iwRn 

^c'o I 



afe'W « raids "(wl wcv?^ t>c»ic*| 4 wwnto 0Js Itiftvil Rwl^lal #a 

'jlsl '&*PT Rwu Sjjl'a 'tifljciicss, | ?mWP cuM— ■ ^jlR "HtoTOicHs 'HMffllR 'SR adyf&a "JltajW '&W 

fc^iihwa sfoaT teftoiwi $£««, i Piet \*w OTeur^pit i 

J> . '®jl < pPi'i : •*r®»ilc*i SR sTC^faT aduiW <Kfl ^jH^olw RI®j{ 'ojl^R*i "at Ssrtli'i 

TOt ^5TO CT^WT COIR'S, TOT, 3T*T, « Rf%^ WtW CalCfa <3mt Sjfaata^ faflta ^1^8 

$i , tlswi , i tevHin : $,*tlsc<Pfl*i «tRpw sHa Rw ’IjBjp’Jjt t(M 'siRaHa ^wmJ ^0^0 c2Jlfi>H 

*tffca (£i ten hi nit c'tRSi <arc*ft afotai* 4144411 ^»ji ^tw i siwH«i anrm w 

^iRRo*? faRj<p 5 .*tJIsc<ps*i SvIR'i <wil »mw I wrllUftfiR isrcr fiifas'ilfl iSW. 

^jwacaiSilwac* hmR^im $$mumh auiw *« faiatMam c^em^r i 


«. wvm s Rf%0 aataH aar- ^uiimIU^ caicfa Sh^Rh, cas -^faa win $®jiR 
iB’WH #14 <^T^ s f& ScsMmMj fa* I SR ad^s »)hjc»j *st*ih ^TftJ 44*. Etta's 

'^T'lC'S'l 


8. 'sulRRltlllflR* 

<f W ^I'BflcSS'Q 

c*ivlc<nlc'HtR»i ^jtl^slctitfb*? I 



^ S!^% « 
I TOJ #W<IWMJ C’lRRPR « 


<t. 4«wl^*l : ^14 »iwl« WlCHS IBIWlIu «^W}T S’dhh l^iHiBrl^, CWT- 

«IJI viewer, csaiHJtnef « «H^Br, (fo t 9 Dtn^ > ^ «1t^ oft* <pI^Ph ^ 

*falft *1^ ?n^lt Slf^T spins’ ^1^8 ^T; RfllWfl fia^lPH ^ 

Sl^il wld « ^|Bf1flBf1>0 I 

'b. iJt*iwR^ «^r : SHterR* sn% '*it*rrc*r ^f, w « ^r c°te? 

zlcnl«f^l^ '°il^sH <wil ^T I (hc<p <Hnfc <ic*i l 

^s mvsz ^ to w (i) ^?im, (^o 0 ^ R^iimMj ^at ^ (o) cm 

site# asst 1 Si*iwR^ cwst 1 tw af^ ftfcm w m ’rt® R^uk 


"3ih<p| iuRJQ'iPh cshIBh 'teat al?r i ckiiTDcha 'si'bIm ^^wltcaat ataa* *ilfll'«i < p cstFla aa i Rr 
atajta os^lwwa aiR “(31 ww ’’W^r-^Rf auftaiw gift's a<aT wica. i bRfh aiR« 

*il^c<w ^,sc»jh •ic’pj IHwPi < p ^ v5’»H»i »i<p*i ^caw, I 'B'dlR'o ^caw.fibiCBiFw aT*M I 

^ 'Wpm ijw ateat ata toa ^nrc=nr csttffct at arafr a^ *tfaca awhiR gcaifta' caw 
ai^awa’^taGn j»rotPm< a^vStHwa atajta aiapw ^ataa^faia atwatta ai^wa ar$><ic v a?r , 5i% 
sKat«f% catfila, •uuntJiwRi'e «irsnr atc^ i 

<JWJ<U<IVS q<y : fac* ^Jtaa flata HI'S! 1 >aa *IGP£ flcticsj, , af*M 'Q 

c«'al l qcls •'wl^iR *il*ilRa ai^*wo ija eJw Rf®;| zj<jl^n *dljt»i Tjj^erh® q^ilR fr®R ^»sl aa" I 
CW- CaR* ataa, afaa, a$ ^«j|R ail^l*^ a<at ^a | Tjsraflff ftsRfl aRT 

Sl^ffca qjflt «lHI < Ul<Kl>Rill aiaaja <Pfll ^.C 1 ^ I PlCjj '^ert'® QaJ ftaR aRt^ ^C’PCH 

a4*il <roi ^wt I 

i.aiaa : aWR Rtn « ^ta^faaaitaaRtaq aji&Rai cacar$sa*|' 4 i«<Rc<m atst i 

‘‘if^Sf : aNcifl RR ’IflS fa<3t »)Rw* TJf RCa* *lfaa ft®R <Ml ^T I *lfaa <!«Ros "lltoCbRal 
fa<at ^ata* sfcata a<at aa - i aPicaa ^ta, a^ « ac*ia 'ala'avj ad> i afaa ^aihc-w 

<ef»U ^'®|R, 3PR, C'illfl'Ul'O 'Q ^jSSlwtJ R'<||'8 I (fl$ *jlc»ffl *lfaa ^‘s’lt'R W «?R 

«. "ul^ciJler ataa* *T#T mm caca* at pert's) « ah«j<u Rf«^ <ulc9(«l^l zic«l»t ^QT 

^tt^R w^Iiti -IJI^ 'siJlPfb 4il4ciJR«l T3c*nr w’rfB' ^ r ^ ^csr i 

(iifpoa 'ulB < ? «ulf»iw <jj1cBR«i 1 «ilw •qj^ls ^St I ^ ’JflT^pRT 


m, ^M?r, ^*1, ^ 'suiPG^ c<ic^ «j*Mifl» 1I TO ^ar ^r <Rrfw 

CbC^S qjfll I 


zicijW <?w <pcs»iPi<p &G Pij^I— 



c^cshRf (Serology) dJ 3 ^ ^lat *ii^«fl iw, 'fW ^ "ihiw» fBR*'® ^i?r Rc3a*t ^lat 

'=( v lal^lc<p "l»it\S ‘wil ’^5’ l 


^Rat ^ 9 rte Rr sdwhq voa anit*t « «mhih ^tsjpsj at 'siiwib'ti ay*iia ^*irt ^i®tq 2fc#ta 
sfcaia asca **R®»uH toa awt” ^ atarca aHacic^a Rf«^ ca^tcatwtca Rn^wla 









'S W*! WHt I <4?T <pc«i •s^T^®<P'sq f®MC<p <Kfl ^ tw*T SlfonPR <Pfil 

m i 4wf5FT<?i?nf’t'^t 5 r i 






i. 


<?m 


«t. 


88 1 l> 


*. caFtwt^iw ct wtf^pp wf «rtcwt^m- 

i. « *fft«'lwf*l*ll>l 

ii. £PH^«'S|Jt*lwPnil>l 

iii. <WMPlfl|v| « ^ITt^ter 

Rimi t<phf 5 *i$<p? 

i « ii *L ii « iii 

*t. i 'Q iii ^r. i, ii « iii 

f*ttRT « « 8 •??, 2|t?Jtr Tff'Q : 





DNA 

«t. csFtwn^fN 




RNA 

ftvsQp'QeflTf 



«r. b 

D 


8. ta* 

A 

«t. c 


i. 


fas* f^30 <7N ^ ^s?r i 



RNA isrt <3pT ^ f^f i 

< DNA I 

*t. ^ C<P|W1 C^CH '8 9 R^ ^ I 

^T. A C 4? 'Sfl*)T C<Phfi5 ^ | 

*iw ^itcsr c^is© *rnr i <^Nti7T ot "Scsro^f, vw*$, ^bt, c’fc’m 
®l«flfa* CPf^ « CSWifoT'Rl^ I ft® *Tf« fcfaTWlT C?Tffite^5 I 

<7f ^5fa Wfifst tfRf ^Cf <MMH, f®R Sfljjfc WH 

<p*ll ^(.il (.?” I 

^5. R'Slip^M <pIc<p ^c®i ? 

< (SiIVkam csN^»rc®#t^ii*? 

*t. ^Urt^S 8|<|f'3»fS ^iNjt ^ | 

^T. fcfafas 8^3% ^TfsflTT 4l«lw ^TW© «y.*ic^? ^ i 



m\w \ ^©f^ *iw w, tot fHm, <<#«, Upw, 

3i®ri?r i v®f^w«i <>iitoj ?itf wr *mri ^wm. ^ «j«*hw tot w 'siimiouiw ^ fog 
^iwt 4ito»i «n^iT f^s ^ i 4$ « *n?Mm '©i&a®* ^rm 

PlRj'S <PCfl iW 'aM&fl <3flW Pi Get *I'^<|M' iW'q'IJCIfl »1Ct>'©»1 3£© »1lA.I*JJ <MM I 

4 wfer *itfr ctw^Rit- 

• '©IvBs^’tW 'S ^ zh©k<psi *itel wj £W“f < psc'© ’ils^ l 

• <ufi>lpM ^T^T^NTT ^c® *tt?K I 

• <Tl»ll-«qlI\B<.'© S'HwI’l) <i'©*?ls sw© ’’11^^ I 

• 2ill'©jf^ < p ®tl^c*i ©Pjs RcjtaGHfl ©I©s sic # i , 1c*w ’Jjjj ^*faT < PflC'© ■ y llji < q l 

• R > G 5 'll’QTHt> 'Q R 1 C°ll'Q?jf(>— SJ*Cf <TJNJt ‘PiK© ’11*1^ I 

• ■•p^'slsi f^il^ tog© v HsmI I 

• c^TO^ : # < TT^Njrw^’tm i 

• *3 ^sPng^is *3 -wm <jwrr tog© v iisw i 

• PlC^aj 5PT ^(?TTW Cif^^TWT TOC© *11*1^1 

• R | j)C'©s toiIi -qjl^BT ^sw v ll^ I 

• <1^11 <|lI\j>C© <U<R|si S’TwI^l <l©*?)s 4lh^f*l TOC© ' v IIji<i I 

• ■ y liital<l »lKIC<U ©fi^. Rcd^H 2t l T ,, f»T TOC© V II<W I 

• '©f'$>'V'S ,y l<p$H 'Q *iflp1ll©*i <ij<rI«i ^ I 

• ©1\?C©*1 'S’Hltil GItCT ^ iW'SIUCTO '1CD©*I I 

fSar •t^tt 'sfam ^fort?r w sac^j^fG ims ^r totfIst a#* ^ 

*4lfo I Pi cm 4 <q<p»i fojt, <jc 0<5 ^T^c^lc’ls a©]*? c^font Wll I 

— II — 

^jftra H'l'l*— 

ate<lU 

^b 1 — 

^rci — — 

O ^T — 



<Rf*t 'Ft Hsw 
♦UM'olMlfll'Cto 


— WWV — 


— yy/&— -ft — vwy— <rt 





■^flSIfal <HW 

frr#R #ro TO*f& to tofts kff toi 

CFTOiT W I far (<p) (<| to# <J#tfTO ?t$R Ct?« TOf I TO# FjfGlQos «R<Ut'® 
«h*ic*m «toh TOftfeTOTO e Ra1%i# ^ «i TO#TORtt&, to# torus- 
's s®f^ (^w^mi^i 5) i <a$ wnRt^ « 4ji(MN»w$ ^©f^ ^%s to ^?r i TORt^ tot 

F'TRoR* TOI <Pilc , <ll'i> toiI '®l\i> , ^I^ I <ulbll^c'® ^NfiPiF 5 RQhiI?T <pc®i fmIgMIcvsj TOi<i\ia«i ®tfI "STT, 

TORtre ^ to' i to wr torr* s <wic*iicto tot f tot iffaj to [ftar-i^.i 

(*T)] I 4 'OMtiJsi «ulc*ll'!5 TO^jIc^bCF 1 *lR<llU ^TO'TOT^R^ fF^TOT^^TO I 



ftar-i^.i f## 


^t%vs T^R ^f<Kt Tf ^5? 'QTtffaK 

'STRICTO ®ic*'ic<Pii FlI'ac'SR ^sf'S’F trcfH «iI(.f I C'shsil WR RnCfM OTSTTlfT *$$ TOfcl TORT ' 0 i 1 f > c's 

to? < 3 $ torf ww cto TOs*fr rt to# rRtort ^nft wirt <*$ rsjrr <rtot 

TO I RRlF'Fa Slice's #W<5, RlTOtCTO WRT PlR«t ^®% #1^# TO I TOR, TO® ^FT WDT TO 'TO 
<PFC=1 TO 5 !; RtCR TO Rl^ Rf RRR ^TO, TOR TOff® RtTOR I TOIR TO RRCR TO^^Tf TO 5 !; 
TOR TO SZ$ TITO I RISC's 'sfiSR TORtR RRHsRlR TORN RJRRT CTO RTO TO I far TO 4 
4R# Rl% WvadlM TORN '4*11 RttICR I (flwgjfc <l#lteF RGTtRfR OolWtef TOR I 

Tp^f-^vs, fwR, ^-bo'ST 





2 JI'©jR < P '©fvps 




to m tot fos (WTJT ^t [fM i*.* (*l)] I (fl^o (^T «Ht*iW «f)«lM 

^RWN am «i«ijhj iS^NM CWT I<p 5 «r, cw^*i <|$t> , 3 Tst->'it < p , i 5 , 1 «I^aR 5 *h to i£W. 2 fcutW%T ^ 1 % ^t 
N^wrN<wm^^<R ! ra^iii 




m 


1 ^ 3 f- i 


w 


c s &*i w •jfwi ^c»ii «fR"'© w*w *ih ^s^) ' 5 r 9 iftfb Rite’ll wiiN^ ^pic®!! 

?ros?r) i #ro© \©tcsr ^©to ooicwet «tt^ i ^ *rtf*r ■‘iter ^r%, Elbe's cac^r ^ '©lac^ 

• 9 W vscs ’‘ifkfRT fo'Sil tor '©I^s 2 Rfc t>°u<l <*N?, $ ^J%SI 'G^ 1 ?T lf fa (shock) ®llC *1 1 'QUS 

Alii ^’jgi'Q ^?r i JifWs tot • > i<c<iic , i!t < pi®t <pcfi 'Alii i ^©i toi^n ^csr ^ic^p i f^?ic 9 i^ 

Alcil '©I^S Oolckaf <P»1 5lk<P C^M.^ ^fDc<p ^ifijil ^WlM CUTOUT ^?T I 


'oifilU I<p5«t fajoicsi m i ^ii -s rt*oc s r <iif«(.'© ■’iliwH *i% *iii^ ^r ffito PiPh^r 

^?r i 3j?s vsiii "'jf^ c*r*i ^.co m i ^ ^C 5 ?r ^i^,it<u <iil^>fi ('©'©ciis sNfc tot ^t &hii <wi ^n?r i 

C*to foSers 1 ifi^s csj^sr <n|$ci «il'©lii'$ 5 N ;df'©^'© ^?r I 


5 ,c'© an c*&*i swi i c^kr ^ifi fal«*| i tnt *rtor ft©*® ^c?r ^n?r i stosj^ nni 
« 1 l$Mil W^I 1 toiN to ^ ^t%, 4 <rf& "TNT « 3 N-*IWClJil WIN 

C^Pltwr^TOI 4W?r $U5Frfbus$ ^<RA AfciliT WIN ^ 4HVSJ4H5 ^ ^T "INN W^I '5TNW 
^NNf ^fWfN OTQUT ^1^ I 

xqlfvtoC'o A^CAil '0g#l (ROHlW ^C&il <lM'olil RpSet (?H #^© volCilil ^WlN 

^ C^lPtC^P Rc-H *Wil Rca I ^^c*) Pkic^ aIcjisi RfC^f C<PlC*il >»1%<lM OTQ'SJT ^C®1 t>°1C<l 

»rt i <i^it 5 T tj^q ttetiii \ 5 t^bt ciPNit®) ^ ctot 

vs(«\o<q<p c»tlvalc*tl 5,(. v © I ' s tc»i<P ^l^il I^c^iw JURIST'S ^J^^lil <mI '53T I 


<l'©»)|c*1 'siC r l < l > C’PWl^ 'GTflf?k ^<1*1 C<P C'lillc®!^ jd^lCiW I^Aii Rcil t>HI I ^7© Alii C*R *(t 

cm mus -on i ^ r ^n *i?irR?r ^r tow win f^rto -*$us ^ i w?® 

^I«I“ 9 I| 1 a CWT %W, f 5 % ^jlfilil mi ^ICT# RpS«t <)J«q^lil'Q RR?v© <MW ^ | ^|\ 5 t acill«r^ 1 il C»rR 

■to© N^il ‘fl'SK c<P<i«l <lj<l^lil <Piloa ^,c<l I 



(Electrolysis) 

cwif wt*r tou sriI ^ wsr «w ^3*^ iw « ttw wr ffw wrar 

fa!!MfE?ri 

m&$ ~m wra ot mlEw ^ wt fasw ^at ^r ^stw ga ^r fagw 

*Pif4 <ic®i I '©1^ gc<isi 'SfWT f'ffsff 5 's «il?ic*isi 'STPOW ®f^ 2RR &c®i I ' > i < p®i ‘flPi'to, ^la, 

4«4lU fa* wr, c*pw *iPr ^®#r ^t '©fa i cwr- h 2 so 4 , 

HN0 3 , CuS 0 4 , AgN0 3 , NaOH ^©Jtft l 

w^wifa c^iwr^t, cffafrc*F #r ^bifa $c*i4Ewu csra wf <rf c#r $t*i4JH 

s|1g<p '©l^c*i 'olc<p , oil*i«i <ic®i I $c®i<p£c»i*i ^l'»lPic < Pfi c&cii <p»j 3.t®i ©Ic<p *mI©u < p 'oil «*i <k.®i I WW <iPt 
$M«diMU 4H»lfa«M <tt 5T C# r 33T ®t^Ff WtfQfr W?R I ^©ifa W* 

Wlp® 5.c°i<pjic»isi ^?IJT f*iv5fjp*ilc>>i «i<i R*\© ffllbcin ^?UI?r WIPT sfFF I Rebels Wf ^©fa, a<K.<p 
*i«il'©l<p 'Q ’Wlvai^ «ilfic r i R'»>® <pjiI ^ I 


fasm ivvi wr®f^%wi<rw'MJt c'rri ^"sip©, 7R5®r 
wr writa cftfa *N<fa ®?rcFr g%^» w*r w ^mniRl'o ^c?r wr-’tfan «hiwf « 
w*rfa^ ^iupt far wr i w*ffa^ wrej?r uwwPto wr *im w i ®w 

fa'sfa ^ rirar w<im uwiifa RR>*ii*i w*r fa© «itBr i w?fap*rr vsuwu ^ipij l^ppaww ^bt 

C^5l?r I ^ V©flC«1«l ^TT gfi> < lfatff W ft fasfftf vsficeifl ®t®<52lf1^ ^Ifft fft , wp©i^ 

wrfaprf wf* * «*pf WffapTf wt*s?r f^ ^sr i ^ 

R v il1'®^t wwt ^ i 


^c'ofi q<qcH5i Rcd<icH^ ^TNlt 

^ *fl> ^nrar CuS0 4 « ’Hf^r wf 

~SJM I CuS0 4 Ufa® g%f® W Cu ++ 'Q S0 4 " ■ 
wuBT f^ ^r [far i^.vo] i w p?s toj 
'©lulu ‘Ws ’if© ^n^f cWf 

^ wr ®t^?r Cu ++ w?H^?fr wr*5 %?r 
(?fW ^fb ^c®i<p5*i Sl^ ‘FCJI ^If?, fHfw 

'*Hjfa4 S0 4 ‘ 

w?H^r wt* w pwct ^ur ^ 

cspitpr cftf ^p» wK w fa°®f w ^?ri 

R"'©^'S S0 4 Wt* c«fW CuJlftW CuS0 4 
®BT I CuS0 4 Wf ^Cf 








bb-o 


ww w atsmr Cu TO^fw ww to a$ *#*iT 6 ’t Cu ®tTfOT wiw ^®r 
W7T 'Bfrpr | <5^ Tfs\ ^ WCTff WlW WFT WW1T5 ^5JT ^Sf, ^ ®mWTTSM m *fTST 

^sr to* 's\5^^ anr i fto Toffr 'oMs w mr c^imt mIss <T^a w 

■^jrcsftos w ^aPiH ^wsff ^ S0 4 ' ‘ alto "^ffW faferr H 2 S0 4 <FOt 3m 0 2 

cqfsks *IIW l <4^*1 ^Pf aif*} i 

aJIvsj^ ^sita 1 $tto R^-qt-ls 

h. 3H?m (Electroplating): form 

zfam atm fracas mr atm 

ott <mm* ^5% tffl aw i iw aim 
tft^ am m, ww, wre? tor frs# Bftow 

am cm, ^ tow toffi ^irarn *r^r swi wn 
vt\ a amte^c# m «wiw *if to 
a*w sot egftifltoBT arnwt^ ^ at srcm < *"■*>' 
to aw *5m m^is w aa i 
m atm wta am '®to m tow mm w a# i 
m wrptotet ?m s% mz tmi asaw *to 
Rta^Wfl W\ ^FRSftCff iTMt <3^ ^ sjm 
toi 

'sp'f (Elecli'otyping): 3WCW 3?^ to*R mffew acyl's lato W ^ef^t ’^p tf mr I 

isfi^, tom a e n1to w, w, ^st §s#f fcs® ^snw ^p*r aw i ^®to ^gwa war a^nwj 
c®iaif& atatm 5toa 4 c**in oncsBf 'eaw (wawt ^ i ^ Saw to; aJi^Tj 

afettt ^ar ^ i <sma gaw 3^ «s ^ to« i§^tPTf ^r 3^ 3^f& i *iw 

ai^w w tow mm ^ 1 ^ amia w.*n mrc* tpra tor w 

ad®ra ^iPi^i t^w^rai? 41 car mm ^at^?ri 

Pel'll « Cffm (Extraction and purification of metals): ^T Ww m?fs t, t'® t4lcit <1^ 

tow aiwi mr ^ i 3 ^ *iwt mrt *n^a ftor ^itw ^tm i ftoma?' ^irtctwi 

ww w vt% tom ® w c*n*w w m i w csrc^ tom 4?rre tp# 

c^lnfl^ililcas ^Jlcalis tow <u^«.ls 4^t ^TT I CT *f1^ totm M® 3W m WlM mWa ^fw 

'ota totw jp f^ow , siilwf5 rpim < 11 ^ 1 ? 4*ii ^ i 3m g^wa mT Pics 'ol^^ a<i? ^imt 
4 <pi '•^t-^ls’f' ww ^ ItoiPt'® , 4iiwtd® ; i 

8- C 4 lc*tt ^%T CSl^toB' (Testing of polarity of an electric circuit): epical SiPi os^ "sH^cas 
^wwac ; tof& 


4 


' 9 ‘r 

H BJ .,ob\^ 

NOj I ] [Colhode) 


AgNOj 

filPPR 




Hlw) R*j^ v llR Ren wot PT93Tt ^otI I <nnln en^i "iI^ots '©In ‘jTS Ren "HlRn ’ 5 rc-*JJ 

^IMI ^PlT I ^^13! Vjp •UFlfl JJ^PT V^lPI C^PJPltW PT 'S1C3M *IT PIPI t5 C^f"T Jp lf^»Jl*1 

^ ’HPT ^J$c\a1e«M ^ «lnfl> ’4Hl'ain > W, ^1?T ^*I3T 'slnfD ‘iiNn* ^5Rr i 
<t. ^< 5 , RcHllfiK CTSRTff (Electric Repairing): 4$ PPH*I WW TO3I PM ^lW PRim 
n>nl I wan '°'®in *in> nal'ceHn '9*131 'wenn nlnl <mI i i*BT ®f*u ^e<p 
R eaten j pie'll 33T >W iflW <wMI* fallen nmln ^3IT 33T I zienl«re*i <4W wil^Re'®® *lf^5 

w^rnn 

^3H3T ^I3T ft$K »1»1^V6 ^|9fW T^ST M I (ft ICHl *nj 3fa C»1WS» PT *tf3faH 

'®I'S>s "ifo nw n»en ^t '°<*u *lRfc® ('s1*l , ^tPlt, nlR^ 5>ojlR) $31' , 's1n'8 ^»en 'fiten* '®Rs ^^psl ne*i I 

facfll'etifr ^ 1 "? 

en>leil ■HRnte-s* ^t ^5%^ *TOR ^ die"'®* *fl<far cs?^ ^pr *lR rfRi W Rpr >iw 'qjlR'Inln 
'oR's dnlR's ^31 Nsen ^ new ’P*rol 'anfE I 

= i csl^ x i ^jiRinw 

^i|V*|W Rpit9?if&^t C^II'OillCI? sRfK W*H3J I 

> fteil««fl? = iooo 'GnlU^t 'io '93jfi> 4^. 
i PPtt'einft = 'io ’Q3lf£ 

Rt^iro^-^r 

’flllnln ^ '9nf? PPlMl TTCW 3WT RBI ^^*UT ‘TOT Sj^lRjo ^PT PI *l(S»Jl < 1 

1 t% 'sht -lR?c® ^Ih'sfi'o 33T (PPH f*iOT «ile«iln‘ *1% ^t *tWt ^spr nlft 4 ? *1% *tt'S3lT 3jRB) ^ 
M <*n* 9nl^— ^*Ct ne*i I 

i 'anlU-^Ul = > 'Qnl'5 x > VCt 

^t, i R>e*ilQnlb— ^J*GI = > ooo '9U1^ x ^oo c^iw'cj 

= wbooooo «3rf?- c^iw'cj 
= vs^ooooo 

'oi|"\sidrifc<p'»len, ^5%^ »innnl^e^ Rpflwjl^-^Ut tfttft *|R>)I*I ^3Jt ^ l ^ <n<pn i c < p d?& 

(BOT) ^SR'iJ ^^erl ^SR'iJ ne*i I ^l^nt PI R'jjs R*i HtJeHIn n»Q ^oT ^ q<pe^ R^iln ^sl ^3T I 

*MNo|n 

^TJRIT «ftR, ^ »ra«wta sSR^h slR nle^ ^l^lem ^T stf^lPRI ^nei>n *s^f& R»r *tt^T3I I 
ajR&H ziR ^SRean »nj ^fpf n’en I e*i^ ^T^rtSl’ ^l^wl '®Rs R*i HReHW n’en ^iR l ^t*flS i t'o ^jR'a 

H^n ^I3IF = njR'® ifin x 3% mn»e<p ^I3IF 



dl'ojR<p «thci 


bW 

bulii i*TO, N*Clfj atoH toot ^)R'® Hfi rw Pijjyl: 
Dili's Hfi = (’p*r®l x ^PTCI) 'o*il'3 Vh-GI 
■^TST x Tpnr ftc a 11'Q?|lU ^GT 


hooo 

■jf»r®l x 'TfXRr $SPi5 


hooo 

sjjojiK c^lcil *icqh t *j'sl v oR>'^ *lf^ <yciw c^s *wc® *1113 I c*)*i*i bo 'Q^lcUs 

dfoR'i <t ^GT 7 PZ £ «o f^T ^t*ic*i Hfo <u« ? 

<s||iMI Wlf%, (*W»| x ^wi) fruit's?!# ^5T 

^5*1% = : 

hooo 

bo x<fxi3o R>c®il'etirf& ^*5T 
looo 

= J# R»c«il , e*f5 ^*5T 

elfc ^SRcS* *i^l) b r '31*1*1 'aW S'® 1 R'XIt'OU ^T CTllj <5j*J ^W 

csrf& 'olws^nr = it x v 131*1*1 
= < HT>fa s t 

V- boW-4?T^ 

'flu's ^BJt <imi« ^f3 ^sisr *trcr ^ >>i^iii<j *npr v ww c*pn»«itc^i c^iwi 

sIctja *ltor ^o v^t bo w <?nlt ^l*?^*! wW *jUj ^o Ro^ *M*w ^isjlfcc® »rc*jy® toc*i ^l^ft 

C^f*f 5«^“1 ^t«iw Sjf% PiW® bo ’ifo ' a llc«ll « ^©T*t Hint's | 

s'o^iw stales Nhc*w wtifr c^iR^. *^i^ *H'q?it i 3fl*jiiH ^ *u«^ic* 
*lfr*l5!F^n ^ «jHc*W <U*wIji *l1b«, I «Hl«? Sj^oiS ^FOT Prern 

^f^il Wtlft "fijMCtt ft* && ~m\ ftq 45flW ^ 4W)UM 

»lP*ii»i>p, fcisw *at ^pit i 

w^w?r 

<n^n> tfl*ili3f c^Rk. SWOT ROIC's c^Pl *lbc*TQ iflfa cd cn '^C'W csPl R*1 IbC^ I 

wnPr i ^c*i ^a& ^idu ^c^ i 

, l%?rwl* 

c5^*^'5i*Ht <wic» ^ ’iR^ffNici c^fsfr c^ 3% ’iRslw ^ *a^f&^csi 



*iWs*i slwjs Hfiise'i 'd'lll*? sh] sj<wJs s»ts 'ats PI Hl^*iH "ll\& ^Ico ^t Pits zjfa <ws 'So *PF 
ilsslcs *tcpjM Pi3lT I 

etHI^ fFm 

«(l»«l <9^11^ Plfanlq <Wlfl ' ! TOI *f%a '5T 9 tW CHIC'S ^HlPM '0‘ S 13J‘ '0|1>ncnfl Pr^sHSl 

*q»*jlt'« ‘‘ttfa I ^I3j*t, Sal'll f htPi ffai ®f^$^*llic»is wr ^iftcsPla 'S'firf^t aji^ 1 a»*)l I 

#5j^m 

^*ilRr wR»'t l slsj slwjs cow csR Pt*i Qw I <pcyi <p^ sl^j ’iR'oji® '5JI I ^ws »w®il ' 3 il < ^ # il 

^t^Pr^PT (ips) 

^i5Pm ^?it *ti'Q?n3i *nat$ i Pnwf^ 

‘‘ItSWRr (iR# ^IWK I (9$ 1 31§P('9PT 'WTO '3TWI?J*f CBfllcSbS PtPP ffcjj TOCTO *ltS3lT 
TfcTI '^1§P('9ETO TOTO *tt' 8 UtiI II^CTO 'SMUIWM W I 

ij^T ^5 Ifcfa gRT5 1 4B1?I f^J c«lc^c«rs Dlf^fvs ^al3I 'vwl sffFP WT ^MRs* R^^sIm. f^ 

'3t I BJt (931 <ul<^H PlBT «ttf% I ^ SJ^'S val&l'M 

* 1 x 35 $ <ps\ I "5JT I 

iij$ *itQ3ii3r ^rait *p^ff 'sicDicufito ’5W ^itaisi ’isi^W’npi^ ^ 4Hfon ■sw 

>9^. D'lOO ^Iw <I'® 1 *H (931 SjIblRs &l^ ^ICS* I (9fi> ' 3 )C'1S >, jt*ll 'ailSb’jbCS* shit's I Sl«flCS 

Jti®' c^iciiD *iR> ^ « *jfl> *imt, c^kiifU tfaffr ^ 'Q tf?ift> *imt (flower ^ ^i 1 © 

i>Wc© ^uca i ^taia chichi 'sil^ft'iPT ftpr *xrf5re bHicni ^iftr i 

Wm Tf «lH^G|4MfiH*l oftewft (UPS) 

«ihWmi’1IWi ’fl'saiff *nat$ (UPS) ^pit <9^fc ■ara^r, ^ir && « <9a# toupit 

^lcs» I '931 <pc*i 'oI3>sdslM, nUot *9^ <^lsl ^P^v&iJIs ttt»i >9^?. *pPhS bless 'ofvasdsle^. nciJ *3T I 

^ astBT WHluUCM 4H<01| PtPF ^ f^l ^ amtGRI Wf ^PdBUlOM ^WJ3I PPtM ^1 
^ i ^i3j*t, '9c® <pl 5 *i c 3 i^'5' a*c3i am w^u a cal«f ^ror 'tout ^ln i ^ 

flitch i tw- ca^nsviaw, i ^tetter ^wia*i^ t^r napw «w*n ^ i m- 

'SW*ll$H, Wlapr I Wf(iPT (931 '0*131 iA 

^pfcT PlP^ ^ ^pftt ^14® s»P*l5bls bhhls ^ls«l aspi I 

pF^I^PT'G Wl'bC-lQ)^ 

slwlcici Ri«fl c* 4 c<p &rn ^olcs « 1 «s <psl ^ot Pr 6 s s»cs is '©'’fir I 

^wiiwci ^?r sjtpp 7H<fia s r®' «upt ptppi ^ w^j cm 

sjs^ ^C®t I 'oRsjt'a Wit Pfca* sjHs«olts ^Hln*is al^f% ^*IC^I ^ WH t'chls 
(i)»l 1 s» 1 e '8 pi <tt^ ®13I CS»Hfb »W 'Q^dPT ^ 1 'olcs ^5^ Wf ^JI? sNICIC"! S'ONlC'l 





iV8 

ct t<s?nf^a ^ <<& c^iwiHrtj Wt ^ptt *opt, c^twtf^ *nft ski^ i 'sr^m ufauc'® 

^?mr ^»*i*ii <pw t^l*T *ifanrr 'ol^s Sviiic'w srcsj^ »®w i Rus 5 , iii«i 

RvM*1 « <MAICjM 'ar*1l'S|f&t®lM «f|^V6 ij^Bl Ra«l $Ct^ PlWJW ®R « C'll'Klffc* I 

’WWtttlM ^®t^, ^9lt^ « SM^IC^I '5WT e tW RtyCod 'SWbHWS PlPiJ'J C*T 

^fHhHwnj fcsft ^st 'ilfl ^wiUi sji^ *tftar c%^ i ^ws *im vofi^ *m«4Ia c*^ 
(tom* W*ff ^5%^ ^Ht 3JT I mcvwi aj|^t<ps <]|f\as fo'Sfl fiitls ^ItW I C*Plt ^IfiT 
ftElw <£ ®il$c*i c*ft^ »iH*r cftw t^o ^*tr <imta i 

c^lwl I^IH fables 'ods I « <u^« R^ewa C*Plt £*W I 

PlC^>j *IC>W 4HH 

i. ®wwiK ; 

'Sl^CWI ’^t^T 3TCPlT 5 t ; 

<a. 'oI3>s <usnl c*i$ ^c®i 5'^llR'o *fl ^ci ^t ' b Hi>ii ; <*TO. 

8. *1^*1 ^j^h) I 

i. *l*«]Sk S^iH ; 

^.. ’'lxi^l 4 ! Rf«^«wrt } 

«. S'lJJj* »1V<|C?W IWJW blftHl ®I^JlS1 ; >W 

8. W 'G vwi »<Pi'5*i 1W "pat's rw I 

C®TtWtf^ 

btRitu i 5*Hm vsl n ?m *n «mpim 4*5 ssf^ w ^ i 

c^icil c^icil '»f&s ^**1 ^Cfl 'SsHlft's 'of^s uj®il<pta dIR'iI «i^lH Wf 

^?r i Ss’lli'i <iI^t w“i ^?r «w m«ii<pk v ®^ s**ii , t'o vb^cwi 9sw ^?r i '®I'^s 

^•C Wfl «RI ^sf^, iMI$. «5^3 im ^ C»ll'i>C*lI^x.'W5in 

i. d|R>iI<i ^®iilfi R'^c'®* SsHli*! } 

f^lC'HJjJ ®1>I J 
R^OOS «|HmJ ; 1W 
8. R'^C'OS I 



*wlw Plfc't*) *1*1 'S — ‘flST sfsfa 

’WIC* *PT « d*lN»ClIfcmM tf'Sft *l9*lfa'© ^JT I SNtJPt '3M ^ ^lt?T I <fliT 

<pcyi »i^lcer cI»iRi < p '^’•pti ■*lt3*iPp'o ^ l ^wlcem >n<p»ic<p 2>R>«i Rcera £*iR><p «iT'i'®'i nTDc*! 

4 ^0ff& «INIC'« WM <^i^ 

l»tc^5*) ®TOTf SteJT 2f5fa *10? OTlv&C-llwHW ’Q^RJ’ I (JJjl ^W*n^5 CST*t <ltW I OTbcHtwttW 
"TOT Safe's <u<mM*lta '8*13 »wft|jce^ ^PPPf C^f^fT CW I «il*(kifl ztt^A^ erRw 

^i»i*i ifl^Fi ^l3lf 3J3 rn I 33 Alt'® elk'll ^»l«r ?hm ^c*l ajiftpi <pst*i l c®ilvst"lR%iw ef*ij 

t>C®l 3t'83t3 C'fiNIc^ VK'©1 R>£ ^PRT 'Srfft 'Srfft 3l < Pt'® ^C3 I *fl^5T ^"RsRT»IHnr 

«imw»iM3Jiro*3i tjto c’lnsnfo. « Piw>»i "iw« 

« Sj|n*i : »t»i'iHfl R^ici R^wfl «mhh 'sn^rf i fajrc »mdicw ^iMwi 'o fajrcfr&r 

Wllffc ' o (mc» , w *h*ic*v <?wic$, «jfewi * ^riTOT?PF | c^iMIctH, Pm 'Q »w^lik»iM© £^*•1 Si'oilPi 
(T^raj RijJt'oil 'BMhlH 3Uk«*l ^iJlM ffl§'jft'3TCf 5 l i $3 W&*l *la| v lll '0 «ll3k13 'ait-l* 3>|erW 
3*C3 ftuj« I ciris «(l4 j il»jlBr , p '^c*i < p|^*l P&3 R'jiC'ss ^13331^ *Q <u<^l«w 

I <pk«r$ ft'^it'os Svili*i 'Q sj«^Iu qj«l 5^'© ^^l«f «usiO 'Q <43" R<pH '»lsc'®^ HlfiM I 

3«A<I*A «l^ 

i. wHtfc *suififl»luni «f$tor 

rn. —CM— * **1®— 

*t. — © — 3. 

*. c*rs3T^3- 

i. c.'iKI-s 'Q*ft ftwtfw 

ii. wfa '8*13 wl^l-fl 

iii. ^5ffl3 'Q*ft whU 

Ai®u *il3h»? 

3 s . i « ii < i « iii 

*t. ii « iii v. i, ii « iii 

Rcw 'airi,c^n» : 

4^^Hc« I ^'«iTCT R'XlWfl OT1T5 I 4 «l4C*t 1^ ^tWF 'SI^R^fT ^THU 

«. R,ww •imiwi *j atfUfl c^cir ^wiw- 

i. tijf& sRtc^ t>c«i 

ii. c«’Ic'5cs?' 6 olfefvs 

iii. ^rw Rltw 
^8, I^UH, 



zll'SjR.^P BjRt'IS '©R>S 


iWj 


PlERT c«phfT> *i( 3 r»? 

i 'Q ii 

’f. ii 'Q iii 

8 . <i<pPH<.<sMi *TWftr 4 R 4 f- 

i. %J^Prc?for*R 

ii. *hwiK ®|qiR>3 

iii. ulRtfR '§®Til« 'oRc'fifl 'W 

ftCRT whH» J lfS < P? 
i 'Q ii 
’t. ii « iii 


*f. i 'S iii 

^T. i, ii 'Q iii 


*i. i « iii 

^r. i, ii 'Q iii 


i. ^Hfat *r r i <rt% R^ <imiw« ctoj i 

sjR'R'i ^ , si®5t <pm ioo '8THt5?r (tfi; <)N I ^fl«ik s r s f i <p?k.^ Ri^ R«T CTf“f 

I (ipSffll '^Q^e’rt fffi; ^.O '3*j|u>* ifHtRf I 

^vol 

< <llw ’ftES C«R>- '{jo 'S?jf& (^T'^rt ^flt^ 4? "#t? 

*t. sj% ^vsRiS R^kto 'SFIJ (f ! 5W55 5 r »<»igsil ^ht»ra , wR®T «)h(.'®l? 

^T. ’’Hu'oTc.'o ^1^©C®Tt?r ’’iR^'SM a|«is^l *lhc»m "#t ®Tl« '5pTt? Ool>lR alto's *rt'Q I 


$,. Rcd« f53f TJU?t OT*l SHtf'QwR ^3?T Trt'Q I 




*t. 'ault.llvs ^(.'S #^f|TT? 

*f. ‘B’ BR?'® ^c®i<wS*i SNR's ^?^s|Jf^ l 

^f. P « Q <*rer - 5 ft*JT <1 life's ^sprti’fa c.<i»hH> c^f*t ^R^i®?*^? c^rsrfa <RlR*<p ai'oN'® ^0 i 


<hwim wm 

m?® fto *p$ to i <?ntom *n^, ott, wtaw to 1 *im 

'siifi^w <to ^rnito to toM n& cmm 1 <*m w ^o®* w ^t% 

^ sfi€ c<to w gff^g <mc® ’lift caf^s, cbPil^'R, ■>uic5«ii 5,‘5, cStopR, , ^ftr* « 

^HWfl CTWtCTW *§1<H*IMI*I "SfR to toc^, to* to ®;|fal to fta I 

^riw, (M « to to* « #^t tor mus to ^r, « >wi oem to toit^ 

c<iMIc<iM jwI <p?ic v s 5. 3,c<i 1 



toar ^ ^5r*rn^?r c^NtwM, (^rNittoa Rfeji c#^ « tor '»<ic«iit>ii 1 

<ii wtrr^^^mr- 

• ^s|j 'Q CTffllwIc’ia ^F® ^iNTt ‘Pfio® *llsi<i I 

• s^ffcar «mi*i to c^rtoN «rm ^fai *im 1 

• Vito 1 wm « towr 414^ tort mvs *n?R 1 

• i<i*TW 'Q fofeSh ^Rc'K'sji ^TMlt ASIC's *fta^ | 

• fel'sr’Ch ^,c<pc'®5i ^f^rr^fat <mo® *n?rc 1 

• d«fcuM ^rttoi ^it « <?ntot*t sig^- wts $m 2t*rrc qmfoa (oiPR)*Hk»i,tosr 

<sw> ®rHc*i ^far <mc® ,s ti^ i 

G JWlCTW^t? 

‘ctwictW toflJsr to toar to; ’ito® 1 sftor toat ^iwm im <?ntom 1 cw ^to 
CTitow, <^rto CTitow, to’t to ctwictw i to w^® ctom *nf^, c^riwr, <m, cto, toi^ « 
R»imw tor I^wm ^mt*r to <*rt ww (to «hj wmrn ^3?rr ^r ctorr to ^1 mm c to 
gwi ^ncrw^im'^l^aa^CTitoi^^iT^i 




iMr 

csto cgat tph c'stgig gf&g «oi«ii< ^| W( ^Pr^sr i isrBt gfifeg atea c'stgtg cgMitgM i cDPifeiw 
gr cgtfrsM agg ^ gr cagtat ^ia caag gr i ^gg-<gBi'Q ^ ggeag mwimw i ^ caw g*^ 
a°ic*i I ciiPlwIc'i c^lc*il wlBi <w 1 aca> C®igig aMw vsI^ot i ^ eg C®Ptf5t a?^ gt jplea 
c«Hln i jgg, ^Stw a^ ^gg, ^Sig aeiflg wata fag 4*jzgt ga$ wHiwW i ^«*k wWlwM' 

5 .c°ni , iiw gH cat^ ' a i r u gica gr gjfa cat^ ^•u ajf^w gr iw gg taw* gngg* gw ^gr-gr^t, 
S«M<H gr vstaja ^hh-sfgHgr RPmu i 

cqHiCTWa d ilft* Whm 

i i mHImIc»i« gfgj «i<Hj 3. casw ^aiga* giw» gca i cag^ « aiga* aril's taMioaM ggar i 
«wiMit»M iHj caga* « a igtM va'Wm afo «ngi «iwct, ai*w «im « jwhimni i 

g i cgTgtegtcgg^igTgc'® gcagg?, gg*r, «g™pf i cgwicgw «iww <sMi> , gfl?gr^gT i ^g 
gr tow gr ^igr gca casw « aigcaar fa# eaigagr ^ i 

vs i gfifa^aai *i$a» ajf&awgaiii&sgcgi 

8 1 cgiategtegg^rgr, WTgTgr6iggegjcg|grgjcgig , ga3j$gtg*tai 

mHIwIcH* waj caaa* afsta tow ^a fag c^»ic*ii graxg fag caga a*cg i aig^ tow^ ar®f aga 
wr igg g<f is*gtg a*eg gi®r aaR g*cg gr $^g egg i ^ gi®r gr S'eaca* aiitcii gg cagtaar a*ttg, ^ 
g»Htn»» aal gg RM»gj|g> i wtea taMlealM afagt gas® - area* 1 



fwiivs.b : cgiatcgia afagr 


gt^ggiatfcsft 



I&d) caMIcaM ajaglwia ^rSaiiHgr ala 

cgeg*H teaa^faF cgiatcgiagjgglg ats* <£&$ caa^ gg, ^a# cgiatcgia gtgjg « <£&$ aiggsgg i 
^gftgsM egwiwiwg.|g egeggf gt griffi l«ft g*ig ctict! gr% i aeg ^®t tag^gegg glgievj cgwlwlH 
gtgjg t^cg tag*i to i aigg*gg ^ gr®T ag*r g*cg ^ag eggeat gjl^g Pi^b c^lteg egg i geat 


mmimipw gia i 











«mimm toi ^ z&m i ^ to m ftw t tot, to^ to* to 

afro to ^ c%^ cm i *iptc ®nf¥m cm w^m ^rh t?wi to^; i 

'StfWt '4%.Cod TO! -SFP 916 C^ TO ajfce cqfst|I3T*t *# C&fllETO, ^igpft , wa 

« t-’C^wa ww i 

cron ^TOT 7Rt*iF ^T TOC^ $3% W3 71$^ q ^|4w CffKtW ®*BT l MtolWtT, TO^t!, 
WH-Al, niflr^lR), ^U^lPs, *#TO ^R5]TO, TOT# «Rir f TOTW TOT 

aw ^roca « gj® si™iiii-r w *nn otto™ ’=n*rrc=i i to Rta , otiot *i&wwr 
fcsft « *smm , ctot ctw tore «, tot tm^m. tom f^m mm to to^ 

sfstf^o wf ^arif* otto™ i OTtTOtt stgfff wwtrn 9m f^r e^fcs 

'S^<1 faTO l gfeffpfc <irfsft3 TTTf^ TOSt l ^ 4 ^TOT a®Tt 33 TO -e OTTOffi 2#fe ^ I 

nt$cy>iwM « 

»H$W1WH fl Hro?I TO m 5 CTOI w TO af ?PW WC*f ?OT^ 

<JGU1SI } lt>IW ^it^sw WTf aw*! 'SIC^P a°1l 3TT *tl^W a lOTH (l>*lfa TOM Nt^) I fill's l PJ W tMta* tSSTTGT WT 

(a^wf) ^aos ■aiM rn ^ ■itiaft r^r^ts at f**MM i csrsHPifl 'sj^iw a|5£w»lwH <3 twroaa 

torm pwi cm aro i dhtrotfm, $®nto' uteiwm « 9mm to i 

Tfl^IOTM 'S m TOfej : tot 

tq^PT w at Wife TOFT® 

rf^f^e TO£ X&UMOKMH TOT TBUn^TST g^^V WS" 

■il't^t ^^115 W5®Tt W®" ^Ik4 5 ’‘t’ff '®s i »f 
fist <3 *i|w wi B»uiian>i ^r'"WKEff 

OT TO, ^T 1 W*f^ TO*iw J^ Sr ~^ 

'afiat'a ^tteisis W^EJ laetl^^ W! *?tlW I "ftfejj | 
n<icv^ i twg R|Ri^*TM l 

'4fHs TO I 4$ TOTO* V 


^®Tf T5f%© | 


«q '5lf®3 WW TO cUPlWH ^1 M'elCifcl TR'fflR ^ 1 1lfet ^T I iSiw 

^ori^e TOIS16, C^WIC-M CTOI VltolWH'WBHI 'Iff’jl ^Pl^l *IPR TO I 

l^iro : sftor-^rca? ^r TOirt ^ *rS® fero tot i #t6« i fewr 

^jBP l OTlt*W 1>#® TOf& TO *ft*r TO I $ "W TOf 





Ifco 


Ht^ <?k<P (Air gap) >4TOfl> CHtT> TOPT «puj"i (Voice coil) 

^! "lie'll «)tOT I HHH ■T'f CHOT frsft 3dfa<ro) ^sf^SlHTS 4 
a*ciic*ia *i1c*4 >»i^s <pal HJT, f^f cw (cftH* c’fvJi) 'S 
hctwis (Moving field) HOT f*rt&«l Htl>, WT Hka*lfi> 

TJfQUT HtHt H*OT I 4TO aide's Sl'HlflH Hlfc, 

wr i iw<r^R?'5Jii 

W.W 'G dRT gftl3JOT*T 

'row : »rov'e ^wl ta»kil HI <p|4 HI HI Piffiai al'il avi a*ca I ia»k*il 'oli^s HI c*R>wa 

ca^ila ■>ix£.<p'® HOT elicit Hte hi "T'f ^3T»f, ht cas*f hh i «iHHt tow hot hies - C4ic«fl ’uldtolSD 

(fOiH 'S sl H^) C^C 4 ? ■‘Ililc'il ca'sla 'ow®1 1 Svi '°iyilca Rca&*il toot ■nxj.*?'o ^ fij^la I HHT— 

(i) 'sfas tow >jpr (H) life's W® I 

otmimioti towff «Rj®iws ^fihoth wi ^mr i tow casOTi ta Rmmi ^sct 

, »ihl«H'o *$. sflPlH-(i) i£Hl*T*t »ww « (0 fwfitUH to<fo l 

^ifaBTOW : Hffrs »i«ta»c»a &9T HOT ’W | c^lwl H$T HI 3 Hh)*Ict« "Wt HI HI CH elk'll H'T 
VMWtW i^WHWk'W HTClOT TOHOT 4H1W0« H^St HHI 4H H1H ' S (&Q 4 ’Hfafl 

"i'(ta»c,'ofl <pHlwp HI <OT a**i CH uicv ^-"jalt® <SfiM a>al ala Ht I 

► 

ffcU io.<f : H^Q TOW 


■"t^f 


Hhhh 



1%ffce w® 1 ftfae wvom to hot otiot nft ht^i c&PUfcn huiiimi otiot ^uot *na*r 

a*ca I ^wlPre d&ala uiea> wlvps tows qHtelil'o a»al HH I 4 TO<pt'®s »il*j R>Iv »8 ■to < p'® l elk'll 
Rt*iw *wl*ilil C3S*t ^flt 'll I qc<p 'aR>^ ->ixc<pvs ^T Rif'b'Q »to<pc« ^C?l ■Hlilwl ^ I 




m*rat 




/vw\ 


■fSar ioA : 1%f^Q ■^ca>'o 


1%f^S 


HJ1|"H 'FtN»'o : C*PTC sdli'oh ^T ’qii'ila HPT Piaafiypka ^T, '®k k ta H*IT H?T 4'fl’Pt I ’T'f, 

'3k®rt, 'oi^kai, DlcMa hPt c-vkil PiR5 ^tt*jt HT Gnapr hot ch c<pIwI hPt hjw <ttBT i 
Pi«i^(^ 5 Im calls' i cUfJiwH, cal^a, ffi% « cw Ht*THr*l^ 4HPr*t c®tT HT tww 
ffl?T e tH t W *ltOTI "jjeak «i'ih , l i TC < P '8 ^OT Piaaf^pka colfuer HT a>k*n> I a 

oelc^Bf 3.c*il «i»il*pl »i^c^oo<i Snl^a*t I 










A/W\ 


juuuim 

Bar '»rc<p'© fSaf ia.br ffe^pr 5fi^w 

F&W*H *rct^o ; *iHilirt'®|M fi&Rni ^llwi l R»!3nil*i ^llu 'laRriJ’ "^T ^T(?U! ^*4l1i» 

c*4w» I IwRri»l*i -»iw ' b ’ 9*1 (.'s mNIa CT^ wWImH ^ilcis stoejq*M> CD'il ski I 

^ o « l-tsw to ct wtpft 'sm, ’rot, ^?r f to^ *ttt>w Swift 

c<)W It'll «W edit's ^ l 

Converter 

Analog Signal Digital Signal 



fSar ia.b ! tiW|q*l »1 ww I'&fSr’Dl*! wwfllw 

viw ctS ’’raw c^mr, awj^w wraic* c5=it ^isri ^HSito cq 
&\ m (c®5i) w^i. sfosnwr ^ caspt w ftfoBi*i c®6t Rww i cjubbcw *ii$imj 
« j*iM cables* I«I3ri»h tiW. IwRriJh c'»u|c<p «H«p| wEl* ^leEl'a ^SfT ^HT I uiiH sf««> 'Wfer ^f5T 
aiRiw* <5iM cro, '#iw IfelStTJW mR>w» ^ *bi *tsr^w<UT ^’ilitoi'S'* 4Ri ^nw cw i 

<*rcw « i%|ii$i«i *kc*m* Tjput « wiflJVii t «*hh»i i3^ mms ^rst «wimw wqj i ^ 

AtoK, eaffre, 1%l$e Swift ctwIctWjt ^ri *n*al^^n«w 

^ibH e feRtbH *tos , c'®*i stty c^pHIU 3 'ss a| 
1^#tortotor^iT^m i ^*r ’S’hs , c'®h sH, sH- » rhi q *ti»j s>*i i 

‘^I'f csR rc*i tfliM , *i , *)'ol ^|«i fits s > »ic'® * 1 * 1*1 ^Kiwi'S tsoo HImi | mw* <$l(3&*i 

KNff® W, to 4C5 i reiW (Noise) ^ I WT ^<K'WI '*lt i T^ *H?T St 3RCW 

R^o ^ti R>^ ftl^r'CM PrHh c<ic>s csw R^Rio ^$n *pc^ ■ > tc < f'® i^s>S ss»»i i 

CTtoic^r sri tsHi»pt oil 'si^iill sit® c#r, to c#e?nc^ff 

si# c#ri ft'S&Md cror i^RriJl*i R>al^>i ^<5^*1 

IaRtl»H *ilRSt-»wi C"S“i1*4 *i^*it*T9 ^**i I ei-il-rM sp*i ^co Hlw, laRtblw wl ^T "ff I 







tow ^ 47f^r i'*^ mm ^w?r 4i4»nw w« ctf r jwftv CTMi^im i ^ 
’Stft ^t®T ’BT^IBRT c^Mtenpfir ^IHT ^mrt C^S <*«»., ^tWJpr W "W, tw w 
^ ^cr ^w?: cm&m im\ ^r ^r «iiR%icm -mx ^w «a 

<?mwt m* flj fa tsic^i wfHt, cfcPiww « c&fosrt^, <sfae, cfeftfa-R, 

wwh, ^jm c^r, t-CT^r, $$*m1j « cqwi«i*i fa*M ‘St^ i 

Cafe'S 

tflf&’sc's ^t i wi OTf fa?wt?r *m t[*iw ifti *m i ^*iot 
» lflMI*Ml. ^rfST, <*IWIM| 'ST'J&R ^ “’IPtM I 
C’HHlI^l, IpM'^lWl - $oJll>lO» PlOTCW w « 

W ^m-sf^*r w^re atffrm sora; i 3$»lPw 
•piPlwiCTf "sn^ « ^iwieww R*»i^u ?nra ^ 

^ eafae 'anft*i«w jiM *lyb i 



CALC'S «ll»wl 1 *f *SW 5 < 1 tt I <£) *f*T 4 H«(C<J G 9 l?fa 33 T W ^T ' a ll*Wl 1 j^ 5 ‘ *n^f C<PiC*ll c^ 5 l? 

^ss m c^ow ajjfasw c^twt ^j% m^»iwic*w w ^ <tc*h i iiAwiwm at ^jfa?r 

<HS wf "W ^gwfOT 'aR 5«NWC*1 TO3T I 4 ^T'ql^Q JNW* I 4 ^4C\*U K|% ^ 

^ <PC *1 4 '&a»t Caft ^ MG'® ’lies I 4 X *R> ( S, WTwtc*? 'ol^ ^t^'Oflwj *ll W **W 8 pFtSf Sc® 
^“H«vRPl^> 'olIS'owl ^ '®sc'»|iJ *il&4' fulfil'® < wil ^Tl 4 TSllHl'® 'wrHw cn'®I<) 'sswt ^*11 ^ I c^®ls 
'®jt®1c < ? carra* *rcsa arc^rm »iw«j &ctm ’^jfu (Space) csfiH ^pbt i warn w 

CT Cafe'S ^T iHl^t^S C*1bfi> <?||w ^t 3.C a li 3JR^W I C < 5 V ®IS '®S'»tC < P ^CSl ^C < P vsl^^alw 

^ *l|fi(b|^WlM C5& ^Gfl *!t&5 ^Rim Wl 4 *^f 

'sftJRlt ^*K'® *1t^ l J i'*aK c'®t»wl ^Ic'o W cal'® *675 csJsi^ra c^ca* 1 1^r cals*t" a»al ^ •it l 
'6li^'acflii4 ^ro»r (c^m wwt) *ii^Ihi ^r, sn^m c^$i?f sw w »it^ 

P*la»la ^ca* Hc^t ij^ltelsi'o <?ca I 



recover 


i receiving aenai 


tuned 

circuit 


demodulator j — > amphtter | 






loudspeaker 




ISar s«.ssj »r"2ii>ia « sW afa^T 




C?lfaQ?T <U<Rls : Cflfe'Q Rfo;) C<H r l— 


cafaec®- «ir, <flwRt, ifs\, ^sr&r R^©# twtR ’Jrs© ’fit i cafaec® 'srrsrat 
<R*r Rwpfff ^ ’fpw ’fit i ^iot <aR*r « ftRisiR rrrRftcr c?if&s wi? 

^bti ^r c^f^piftr c5Pic*HH CTWtCTtc»r od^s ^n" i 

dJW^R rtrj nm ijpf'N i i^r <rw <R*ft i 

d>R1'»*‘fiR <R*ff 'S <RRT ^jf^t Rti> I CUp|t« < PT ^C«Tf 4RR 

4R# m ri?t r^hri tj?r©|- crot ^r a iw rr 
<rrir <j^?r ^R c5Rf%*nR<T a% c^s ’fit i ^R*r 
«ilR^lsi<p rRf <r?it 6 i riot c^RiR» ,t fw fi>3r <3Brc*r ^rr 
^*T I CrR^IsI fi>1'©R|li)' R®T ^fD RRt R®Tf I 

Cbpfl^-H 4»l <P«1 : 

«rR?rrwtlR, crrirri d5f^rf%*t?^r »r^r 'q csmT^tsr w^r 5j?^rreriT 

^<pfb C8fl<P <R&*R I *R 'Q ^R CSfjfFm ®r*t) CbRR>*R C2fW <R5*ft*T C2f^ RsT ®||C<P I ^fD 

csm wr ri^rj ^Rw ^©f^ r?cw ^risR^© w csm i rrt 4R# cm*? rust ri^rt 

sRc<P '©R>'5, REPO'S ^Mf«R'S <P«1 ^©t '©|R>^,C&I 3<P '©S'S’t ftc^iw C2f^ c f <Pfll ^?T I 



fi*3 : U>RR>‘‘R 



f^3f i'S.i^S: CbRR>‘ t fW ^R ® *R CS^f ® SW 


CSSR « s&$: (R CSBK RT R^OT rrf© af%RR rt tR (RSRR RRT RtER <$RR*R 

‘WlOWlR ’RlR CR^Tt RR I 4 s^Rc<P c'CPlRs'f 7 ? RRtERRl ^©1^, R?.C<PC© RRI«R\© R>ER I 4 W9R Rt R^,C < P V ©C < P 

r§ir*r aR^iR W **iic«w ri^f '©rsrr rier Rfs^© ^at rr i rer ^er^tir ri^eri 

cwir ^95f ftw« caRR ^ar ^?r i «wlN3r ^tpeiot 1^ <?$ ^r cstR^© ^©tf^^tw ^awf 

sf^f <PCfl I R^<C<Pf ^l^ic<|j '©R> < !, 7RC<P^SC<P R<lf^s ^fll ^ ^©f st^iR Wf ^r I 

Rlwl? sm diw 1 1%f^e sf^m »Br tt*i43S*Mtsr 

R5, tc®i^Si*i R^ cgf^ 1®^© ^llc<p I fDfoii ’f'llw aR^R <p^<pcsi ^tR c^t^ ^r*R ^t s i<piia r i R»i 

4t3T a^5, ^R ^r®T 'Q ^®1C<P«1 ^ I ^ ^®T 'Q «l^®l ^1c®li<pR^fl RWRt 

a^m ^ '4jic»mf c«fw ai^Rf ^R i c»iiUi»iJTJ«im $ 

R«eh, ^-io^r 






« csm 4T I ^3^0 ^IMfts ^BT I 43 3f^H 3E& *tfl^5 Cot^Sf 

Rmw I 4 v l4l^'Q C«lcn>«fC < P Wf ^3 431 Cadsi<p <jmw ^il^Jwj CSl^T <p?il 33 I 

64*1 <P 31 <P^<P Czll^'8 'S|I^»'8C&1 q<P 'S?r»t '=H I »ll C*T51 FUR? C^ICbfl 4CTV r ll?J «||C' > 1 431 vsRjs kJ^Ic^s I 

4 mz nwr <?tc53 sii^w m\ *i*t si3«ta# 4 

\©f^ J^vs 333T taaffio 333T I lifts 4 ^©1^ W3A©C4 ^ff Id 0«ve04 ^C3 I <4 *ptf 

^IPHTTP^^I 

lf^Ui;Plte»M 

ifcl 'Q lM4l«l CGfafolOW ^fT 4l<fflfc>CVs (Wf C31C3T iKfaj CTt I 3^33 CSflf%*t3 <WlC>Wl*l 
ciilRi-9* ussr (Hi, «iM»iI* 5) 43i ^^et) ®r*ij 1^»rf& 3^ ^cia^ti H55 <i Hm» i il^i cB^ri%*t*r aiK<p<j era's 
fe'lfG ^c°i < Na*i *1M ^lc<P I 3 cbPiRHc'is *rtr froRi 33 fei 3H3 H133 HHI I 4<pfb Rt*l<i 3 1 ?, 
^3^ ^13 Rc“i<i 3^83 hiwih iHI3c°iIm* 'ailcHfo'® i <pc°i cGPiI«“H fbSc<ra HtH 43*^ >ilc<r <fcS 
se&ih, «im»<i^ s 13 ^ 3$s3 w 4W3 RR>^ 33*3 cGRiRj-Ic^ji Htt3'*Eci> s^3li3i!f%r 
HI 

$PlWH 

c&Piwh wi5 4asfi> «ifiw wri m»imi (^tc*r 3ir, ir^t, ^jm^sr uta, 

BlWlCTtt, $-C3$l Hlt3-2t3t3 cwt 4ft HCbBI 33?T 3Jaf« « W^( tPI 

llciwteto HTO1 C31 (Alexander Graham Bell) ib-w * dJPlWH «llR*to 4BTCI H3I3 C3CT3 
dspiwH 35 fatfc-m w 'sii'Bic^n dJPiwiw 4ti rtlcvi i tslwwm, 
, chMI^ ^j|Ri «hIc»w cGRiwh I 

cfcPlwM ^)'©lw N*l«f <?W : zlfa CbPlC<Pl*1 C^Cb$, 7 Rt < P'8 

$W « caa&a «itpp i d$iwit«M aii^w^ 

(.zlfl^ 'Q aJK<P ^If C<IC'S Hltfl I CbRiwh C^Cb ^llc<P ^)<f>lb 

l^jlfir (tUPiwM *5i?r ^rr fa^ ^ ^wn) A| | 

'^ItalQ'e / 

w i ^ »«^e cGRiwic*w ^?r to ms hGRiwic^ ^ 

t^nate i '$shPic»m H^i<r ^W4^c4 ^ ' \ 

^• , ii«R'o <pw, wr Gji^T i t ,t r 3 > '<t'» <9 H «<!% \ jr^t 

waH C*VT I 4 Wfo Cdl^m c6P)WM ^#IC5^ 

»ift»iwit*« ^rtu m^us ?m cswt«M _ 

ftaj-bvs.b8 CGPlWlt-M 4rt*l F ^ 


40TI 4 


cSPiwIw f*?UJ , ®( 1 c s i ^laPk^ra PH^pIcsj Hen '55', czta^ ^*R ‘ilos 

*IRTI cSRwk'W ^TCiJ »iw »8 tipi's ‘ 33 T CT, c-vlcil ft®R ^ R I 

afefc tUPlwh cTrcfcr «iNsft<F swr *m '®Tw mqjw qtwi swr 

»llqjC*l «HJ dJPlWlC-WI TflW mWImih i 

c^^^on^^:’3ne^'sn^^o^rac5Ft& qvwiw cUPiwh <r& 

•nwff^HTM qaew ci>f*k<rk*is RR c*ihfc»i C’FR'qT *jcik<ph I 

cm $OT ^»r left's TOt 

4 OTRfaS SWH’^F^^T C«FlC*M ^TW '5|jT 
ftw *rqu® «n I <A WH «|«w *|15 Rob 
cgf^e ■sit mvoIcsm Rsf^’RitRoTR^ssij cm « 

$W roj Rtqn *pr c^iwi c$u$ 

C*FR q*?T 'jl»i c«Rk*i5. R c^c^l s*nRi cs'ols 

1^c3tc^ esm^-srt^ ^eroni^sr -*mr i 

(flSRiT ^aR R »<l$&g>1'awic®fl Rqrcsr C»jR&*l CTRCT’JfiTI 4 CTJ"R -mHJc- 9 cSPiwR 
q^wos? aifon pphw ^ a&Ra c*fr r®t aisywi PFFfr c^Wiw i 

c«l*wl RTOT ’FJIR •ql'ola RR RR l c'oRlfl Rctic«l v 1vj)t'o <j1c'9*i I <wksi tjst 

siltT^Rpc^'G 'Q 'simjI'U Rf*T v il^lco <jc*i«, I tRlMl vs^c»rv RPf RUT ’ililcw RflR <imta 

toI ^3T I 

RJW'#I‘ : <Pjlfaf»Fl R ^FJT3T ^tR ’otiT R Qri^Q?r ajlfa^jh ^5R Rft, ffejl, RRSlRR C*lR) R CT 

c^lcil FiPHo 3 ,^ <pR <?w C2JSJ*f 'Q a^CfiT tflwfi* $c°i«wiPi<p i tfl <j«w *ilqjc<u week'll 

fiar, GRiffes , Qfos crier Rjm c*ific*w rrctj rjr ret dJPiwR *ii$mh mnx 

aitScu c* 5 p®irr R?r i 

ifr 8 * ROT RGrICOH Resl^l 'S|IC»lR | e?l’fcl«l OT^ 5 ! RJlR RlRRta 
RBRI iVCo mn 1^st% C*F5tf^r ^ 

iboS ^ItOT Wfitfh R'BBi^l '^T (Kom) ^§^8 ^t^fR 
’TORI 

Vtm (RPlPT MWH fcfCViJ R3R ^QT t 9 !^^ 

^Htes <psl 'olfl’ls cbPlwi'i ^T c^okss ’IfOW CSliR Wt 
^?TI PlCJJ ’FJlfl Pk»5Jl C^RR^PIt- 

ISai-i'O.i’i : "WR CURH 



Advdneed remote edrd nidnt»|jerienl 


UpT#q Mobil* TV - Global •rctittoctur* 

■w^-uj UMt r*^ k« OMs'SWS 



Ifef-i'O.iff : cm$*\ 


•'wlR *?l^l < p|R 





fHls $.*i 


: Wf 0>l%*W •?1^n 




41*^4 4714 OlPlCT C4lCTt $«4iift4 §3tt?r 43lPR4*lT ^r 44. 4]H^v® «1$*ilfo 

^t*?c'o ij^HSW <p*ii ^r I 4?T*fiJ •>£j|'»l'6 c^lcw^ c^H*i <u<i3.lfl ^mi ctPlwlc«w »iKic»i C£fiM ’‘Ml 4 * I 


stt^F 4jm csiPR oal^vft w® 33*1 4or c^i^tvM 4iwu tb^ctw? 3&45 4cr i 4 ?m 

4C4 tzffH 4W, 4 5^5 <W*I C4f 4W I ’ipH R'SM 4114 c*jRh*1 ^I^IC^J 4*1 

4*TC?I 433tfiw ^R, «lN»iJ.»W R'SjlR 44 *1^ 4 44 C'ft C*it4 4^U "*t^ 4t C*TC"f v lllS«l 4 v t*Jifk<P 
‘PSC'O ^|<l'fi| I «Ulx48 '®k*W 4lc«f <Pj|9( t^Pl'l 4W I 4jtC4*l *ltelt<lj 4^ > l'5n5 JTWl"'8 

WQ W*W M4* 5541 

rs .ww 

4&H4 ^ ^ « 3^3 3*fl woa^ « C4WPI 4f*lW»M 3m 4BI ^<IJ ^fiWl 4^1 
^l«CHii SlRffi> C453 4P»1®>1C*W ^ms 4^5 «ft C*I 4 ^4 4f*|8fclOW ^fe 4lt 44 1 PR 4ft®4 

4p3$fct?r ^ronrafflta ^?ur 4w wit sum, Pm, Pm, PRmt, uimimm, afom, 

3^fe C4E3J 4P»1®trCsW 3C5IM fifa f^T I 

4p»l®tto ^ : 4PM'5fc M 4*44 M *M4 4 %ll44# I 4 PM®U|j 1 44ft I^*iH4l3l 45$ 44, TOt 
4W4 ft|| C4tP(4 4^ 4PIt 44ft 

$CT4fiftl4 R#'oi^ J l 4 <T5l5T 4 3l3»«t«Mi»i 

(Processing) 45T WV 3art5f% 

33lesr4EN 

i 5®Rm 4TW ^ 4w, 

«I#H»I«, o fS^jffftlM 4W 4E1 

4ft* , ft$l*ri 4H&Gl*i %Bf ^r 4 ® 4 1 4P* > ftft*t 
W 4SE5 3H3T PfcBf PlW ^1 43?tm 
4?K4 3tl3I ^tl xf$CW 4451*1 4W 

4p3^lra?r 44o|?T 4^T 446t4? 3T^4TI 

»fe=f 

4p®t^1?r 44f& ^5 ^»14SPl4 I 4f*M5lJM 


PIWI ^®HS 



1^3f-i«.>V: 4P«1^1*J 



^ssjj Picni ^qtst \®*uw 2lft?ll»r1'® TO3I ^ saoil’fir'fl^llSl V*IUP*I TO3I i 

<PpM©l;i* < 7 T*ltFT ^«tj 5 W ^ ^ (Input) ^ aW^r I c*r<ltFT ^IJ saftilletb 

^ aftfltWf Wfc (Central Processing Unit), (?I site TP*m 

«mr ^iRr '01&9 w (out put) ^ 1 ftifr ^ft'iSUiow 4 ^ff> c*jlPn> ^»iiic»<i c*fBT 

: 



t$3T-bo.ii <pPH$tlcss Y l5)*i 


^ •vPnS'iJlw SPlffi CT l«'»l^i «ttW ft-C^N» *0 | m^Jvsl «f*i(z|« $»rji5 IwolS,^ 

^it *mHIs, fofaEh «w1c»wi « »jI$ot1c<pH I »iK1c<jj ^l^tSblw $*tfs SHH teat l 
UftJil^M Wcfc ^BPliJ , ftwt « *1lRR>* WU i 'ailiStJ’jiJ fte&fl swm «ntw 

*iPibn « I^ta i ^wjeit zjQ s «l^'o 05k $ 9 tt'S' «ii*wi *n^i ’trcsr Pm^pIa i 

teftisttaw c^mme Tjjfc fa* ^pit ^Nfejun « ^wt'enmn ppron c£ft ftstSTT fka «?P*ii5bi« 

'C'oU '8|CW S®ll ^JT ^,|\£’Hiljifl I M*M: ft— dW* , ^jlS^I, dt^l^W , »lf*IM|, f3rt>l*l ^SjlR I liJO'IU 

<pnl *Jlil l a i<pt> , Q{jj|fl ^c*il ftc^-hl ^JT < pPh5"5|^c,' 9 ^ <pl«r too® ^©T ^c*i cm I ifl’Jcil ^c*il 

RR>^ c2Hsjr*r c*t*r- S5.c , »ier &v, ^c'siw ^ooo 'Q ^oos thrift i ^NfoaiRi ^c*ii ^ftiSbiaw 

^Cflt ^ftlSElWfl Sjt*f I 

<u<wJs 

' B il*wil "HlcJm ^ciR, c*J ' a iMcra ^Rt*w RR>;| c^wi <pP*i5Uls <u<i^>a l <pP*1v&i5ls <im^lwra 
wji^wi : fi>ftviit*«! c#k ftpHt, caflfla »m, cat*k «uMc«rttirt» ^suft 
a&t wimit, ft^r « *itftr-Pi3)^m <n*va ^ i 

■wit-<iRwj 'im ti^jt Riwt, ^ppnftF Ik^ ^r, ^ft^ livens c^, 

^lii— sjtufl slwl> 'S R-nls PmfliH ^©j|R ^pIw ^pPHSUlu < u<i^.'© I 






^5T5t^ , ftaR 0 C s rf&S 5 rt%, dja ^vsjlfa aRaRjFBI ETfa^ ortTPI , *l1% f^STl't . <3pK ?,vsjlP> <Flper 

^P^KfiBw ata^® aa i Aw-oiiwihiii aai 4aataia wnfrii Prarr, artm ^Ws afa atF^, w *mfc 
TOT ^P*lfiCM aia?T® TO I Pl^TWOJ Ctfl^tTOf ftvt, ^PNa, aftW yfllW* 

mm STO 5>o>[Pr s*lw 4p fc t®'ijE«j i&t I 

afSofl'M c*mmiI 33I afasmt, TOFffs faasa, eamaia $wifa tot af^fet ata^ aa i 
^f^t i aw wm ftga <$vm\ war toiw, §®rrft tot ^NSfcra 
<mi«wi TOT ^■sjhofR’S 1 ^ft aia TOT ^caca i « ftlfkas fttBrl^cia ^tw as^g's i 

'HWHl5 « t-Gfa 

5^wn5 « t-eafea* am c«mt qcHc*$ *pm \ aro mm '<m at 'fca to <wr to 

TOTia TO, WT aaffst H'filUW'G 0 t-t^t*i(J- W TO qiTO ! t-Ca$a a'aatta afa 
TO?3 "Et^ ’5iT*rrsj s ^iseaws at*uca ^-ca^a ai^lcat asr i 

SS^mmU to ‘caS^att-fo caS^ar#’ at 'w caSw^fc *aSt’ i 44 ^asft angtfrf^ caS'sar#, at 
^BTCa iioo CKSPB Caf“T Cherts dt?r S ,0® ,000 C?flj C^fET faS'GilT^W 1 VTstSCaS rt&sal^ 4®R 

aro I H r yw , ati^jq* , qrorer , to# >m ataflar tot ta i qiflfrro ^tarca&g ewar 
aj%»P at aliAnnf® vIStoMt i tot to^to df%sr<rt fr»w toes i 

S^stfTC'TiJ ^ent ^saa '5<p t t a i caU^at^ at 4®R 15 ptw c 4 f“i'Sl>ia , carpsa. dsPlwi a afta Rea i <itaa 
4*ffata v tsH«is TOTf tfltaeic^ [ 4 cafrea# aa'TOa TOV ca w»1ctj 3s^U at ^Ma-StTOT 
i ^TfTSMij ®iw^*lwi fft^aatc^a aal^ jjai law ^i^nJ caEwtc^a acwi <pc? 5 i 

SriJifiwtiJfl atarw at sipofi ca s^lcil aaa ai^taRs ^tw-^w?', w a^s^, 
wram, ^jtRa a**rp ia^s m uro cvrror skwhtm *rfr *mi tot ‘usiiSHfflm 1 to csj?\ 
m to ftw aim W?wwd?ii atrot ^ 
pstaiaa^ at ca trot at%a to aaa w 
tot ffius ata i ^sca cftc'it Eaffe3 
caatTa aia, ca crott affoo aia \ 

(fifttst ^JtacadSa atajea ata at 

ftror flSRflf ^ ftw m, wff-arRwi 
m, aro® aia % art?^ i 

$c*i«iGA«' ca^ro 1 acroi aar aa $ ca^a i 
%- c^iaa ^cat ^aSi^wc&s ataira a^-ai^aa, 

TOlSt, at ' W il lWit TO aj!r 

catrott^la 4am i ^ ca^a at fftft atte 



^eomirfl ir^m^ 

Rit|u041 Bro^r 

Tr^*Tk; 



fasrca anw ’^fsi 



CTtCTT C*tT3^st^ CTOt fcftPttM* ~%B ^ I S^lSMUJd TOtPlJ 

s>PHSbls s>P*1vsblcs fi>ft Hlilcii ijfir, \»^c*r5, fiftg, isw. c*r es>le«il W «iNi-8fafi' ^?JT 

HHr i $-e*£»i Stales *llile«il ^JT '©Is Riebs f&cm OTOUT^PIT: 



: ^-CS^»r *W 9 CElW'f 


^HSElS ^SliPPlft ^T TOl f^ $-CJ$FRJ *MWi TRtVS *ttOJ I 

e^ie^ews "5JWJ ^St ’jR^ls iflW sdl*v> fftw «|'ij die"® (tflca’ esc® v lles Re^s CT c^lc*ii dl*'© 

fftw ctwc&a "sre^ 'snow's *iigi i 

StotowlJ « ijm*r mMImicm ^ri « ^ »itpi i <jf^ 
tot tot i ^ fSfH? to, mmhmi afcr m i 
wto ^sst ototjt, 'srffc'Q « ftfte <m*h«Rr w i t-^f^'Q 

CT C^fl Gff&a C*^ « T^ICI^t 

mMImN *|"<il*1ll& « J^WJ JIWJl 

^WJWDt 

w « Ji^a urn wffl wr ftft^ ^wj wura ^jft *311 csm mu ?m *rca 

*ftj®I>ltS t<plc^l CH®[, ^5l?lt ^le'SS 'S||»iC«M TTWtU ^ ^Ulwlfl TOST ^JSJI, 'BH»Jt*M '*TWlTT Wl**l *I®T, 

TOT ^ftlSbls Res S*l®f s*cs , bless ft— 'Q ^iSe^S 'Q ^RR *1 sjs^Jcss <fe®l 
^stFEI 3JC53T ?T*t, ^ft, SlfcW, « ^1C® 'SiftfifcS 1>H (stress) ^ITSN *105 1 WT fleers TOT& 
Rdl»i *Tt Re®i (S»is ®(o®l sjHM^ HMI s^»j ^in^ijIs ^jR» ■ y lies I <sms ^in^ijIs TO*TI sese^, ^I'o, stj^ e 
«||W|IC*M aM, ^8?rt ^JlR I 

fleets 4les» 4les» Rcjh *n Res ^1^!R*i 'Q s*PH5bles s*l«r s*se*i eoleH *THt ss»i ^PPOfil ^ , 

(flW ^f s>P*iSbls ft*R Pi*ies}N I ^ Ri'ieajMs ' S ^ | JJ sese^, CBW CHI®! WI, CBW ^01 1 J1'S?n, 
cbw ^*i^iwi, C5N ™n»i 30i tout ^C5ic^i?i ’lift *3ftc?i ^rfcnn i 





^oo 


zjRxplwfl 

<pp*iSSis <u<^i« »i»j»iiW cpcjt atatt shots’ 

ijttj *i*puln ^R> *ff 3,11 i sps, ^Ic'ofl , , °il'® , J®i , $W 'Q ^lc^> ^<5 Rif® jj bi*u ^n < w^c'o 

^of 'RC°ll : 

b . ^na w »ife<w>iM wcs ^ ^ <^rr *uhm vawtvo ^ 1 

*if3J<p v l r ^f'oc.'® TSl$*f < w?c'o I iBl^f <pslfl *i*w 3.1c© w«i cult'll 'G*fiT aW «Tf «4lc<p 

iw^s « «nw]*i c*h <^tT «irc^ 1 

©. ^IcPffl 4lw> '°WS'® ’OlHlI V^CI ®fiT *fiT <t RlPluJs ’Of'IJ RcJI*) Pit'S 3CS 'Q ^I'JSC*? 

EWilfl toc® ftc© 3M l 

^PMSUld pHC^ICHfl ^Ifld ^ *1*MJl art^MlM OTI ^aw^t^piT : 

b . c«ixm *f*iWJiawi OTwfrt carols cm &m <to-s»o tjgt 1 

C4»lMl 'b-JCJ'riJ C^I^IS «tfBr 4>I^H>lfi^aWta I 

©. HW13T '9 v tfl < ?lil ^if'&fl 'Slk'll *fl^CuRc*lS <llR» wiIctI <fl*)« 1 '©lw '‘pRlCJJ fto® 3M ^5t C*H C'sNIfl 

cbw at ^iOTicm *t% ^r *\v$ 1 

8. bo f*lPfC *BT ®lW*Jj3RI Cult'll N<gfl PtCT 'sl^lw , <i)C8 tf>N 'odflNwW TOCN I 
<t. 'JJtCTf C&Wa *I»W C<P«1M I 

aP^Sui ammm wi ^ ^taj wiw ^T*jtOT?r stcam% 'tmn 

I 

csfae, c^rt%-K's c5rt^wRc*iw »w»ut 

Gjffc'Q <4^ U> AB“h Cottar C*T WUtC*Plt OTT^ - SIGH'S * 1 *MJl 1 C«l>Wl «IMM» ^ 

caffc'Q « cSPi^-H ^MQ I <£(G5 c'oNIs *lc*m CW ^ih^uI ‘ B ltOT alat c«Ms 

'simCTs ^gh, tiwt ^ ^ atffi ^ ^wfll «ftc^^r , =Hj pt 

c^r «nw*f ^ 'njrUrR'B ^lar «nw c^r « «rf^roT ^ ^itoh 

-m ^5 C^Pf ll tW Glf^Q ^T f&f^ '5l*lH, ^lat ^IMT ^T«IT, ^ CiW, ' 8 M» 1 ^*I S.'ajift ^TJPDUr 
v l'at'o v 1 lw»i I 



tjm m <aPr tot « wsr ^r wut, ctth-wmm, 

RdfoMW, PliJlH-AsI, <EtC*f ■5JM, CBflttjl ^St W TJTSUT WtTRT CSW^T I «WWft* Wlrfal, 
■qMR<p MM kIRjcsK ^*t®I JO’T, ^sc*l*i®rR'o ^PDl?r 'quit's v 1lcs*i I ^ zil^&nl R^cis «f*ii csPl 3.C* 
^Ic'V l i&jc^ni R^M*ih c**lws <ip4Mhjs R<pIc*I cuR!^*I«i c^Im* Put^'® RR»*H *^*5 ^R) <i»sc>o Hies i 

wm z)R> ‘Pleas CTOT dfocaK ^ ^ I ^1$"ht , yrl oifas ^t fi>% 

*TT blltwl, q^iMIcvs ^TSW CflI'b'Q »TT t“IHf ^T *TT C^T^tT S'Q»| I 

cflitfs-H f ^s RfoR c«fc* srr enre dJftfa'H c*lw ffiam (ffo-$x> CTft) 

GtfUS ^ I C5W -m ^t C5tW?J 'Q < 1s «llw|5hff 5t*f tH <i|wlc® ^FT C'oklfl C5M « ff>f& C«1C»»I 
^|<pt'o ^cs I fi>R>s Rc*p ^5^ -iMIcw , o|R»mi 'TT cHcs» R^t*! *tirta d»Ms H»i<p ease's ^cs I 

«iM *H», c^hl^i c<pW c^c<p ^Ity ^fsput pp*tt^ I c»ihl$"i wli 9,c,*it <5^15 T*ijj i >p»i'»ta 
fljf^s R>'©l^i tjt c 5.1*5 uk?i>»iIs ^iKIcsj Cfll^’Q <pHlwp RPWH , csBi*f ’Q 41^1 <pcs i <u«wlwra 

*m ifl ^ctJ'iIFD sjs^Is^pI^Is NWS ^if'j^cb ^Ic^p I <4 Pic* *jI^i Sfqjj FT *Rw»I 'wr»l <pj|»ils cslc*1s ^R> 
<mw *itGi i c*hl^ g i swlcss wi ^pr sjhh, wut, NNtsw, RjjPr « ^ 

W ^rqj worn ^ ^ *itGr i w worn ^ 35 esPr » c^ ; ^ 

RI^hH flUc^ «Wt CHcno ^NIc^w *i'8^i *Hl*»c's *®il 5.c*c5 1 sil'i^^cna ^ICTJ Rl^*c % 1* sfsR ^ 
ctPt ^ *1®we R^cis sjMIc* stPFfa Pic^H C*TSUT ^c«c5. 1 ^is*f, ^ RR^H R^ci* 
c^R^rwom^^re^^TGri 

bHICHM *rn ^T ^SJlil «HJ ^H*TH ^aT #& bHIWM W 

c*ihl^ C9H <wc»i n^Gilfl «il"H>l 'sici^p Cuffs' TJftT l ^\s*K ohlcii* «iI*iIcki c*ihl^ 

PfH <u*^l* ^St 5P« 'W I 

(^ Rto) 

WT TVS, CStm PlMHIH : ’C^R dPICTW ^GT, ^tGW ^ 

woT-^IE 

c'oUl* »lc** fc 1l« 5cn*lj ‘ 9 ltGT— 

(i) <pPHS*i>la sj**>lc** vc*i ^Ity I 

(^) cHHhl* ’Q 'aicHHIil* *»PH5i5la ■ajlty ’ s fC*JT c^lc^l ’il^j f^ 

^Ml 

(«) WDT^Pfor^MRMl 

(8) *KF \ « ^1W »1»i’1Jlfl W1M1 *m 1% ^5T RM I 

(ff) SlI^MW « ^1 ^Itir^tRHt I 

^S C&MW liFim fSf^5 W Wfil fifths ^ I C5?tM 

T<it-5 l b, Rfi»H, kTI-ioTI 





*0* 


c^iwr w c#r ^PhSUw ^rniwift ^-<3 c^ *n?i 1 ^r c^mtw «fi*iro c^ 

^pqfcUn ^miswiSlorci %®r «? r <^r 15 c#r ^miswisil «nwr csiw ^t to- 

^1 ^w^'?i^^^Hi^wf^ < ttsri 

C^l^lc^ emu ^5ff(lPW 2lF©C<l k 1 c 1 frsft $£< I 4 3F©G<I1G«1 e ll < PC < 5— 

i.'PlQJHPT 

^,. 'Sjfwl 

O. 'oi^P^lG'W Sw ,t lT 

8. 'oiyr^lG'W i^l (*wwr^l^jfo) 

<t. «iyrmcni ^s|j 

*. ^R|J f^H *N% 

e \. '=c^i*^!cifi <p®il<p«i 'a »r\s<u tar^^Tff^H 




«^P|<|bft eft 

i. ^Rs®f c*t^?iIg<£si G<phfi>? 

$-CT$*l *t. ^I<IWU 

*t. CTfaftjT *f. C.i?PlG*PH 

*H®G|m C*FG 5 2|£*rtW- 

i. «>H®BI4 ipr w ^t ipt ^ *ffia 

ii. <pFhSi5|h f^s? ^pr '3Tsj*ft*R <Pfit'o 

iii. <pp’ y |£i5l* v =mspI'® 'a P^pi^M ^st <mg^> 

Pictxi G<phfi> ^ifW? 

i 'S ii *f. i 'Q iii 

*f. ii 'Q iii ^f. i, ii 'Q iii 

Pi MX! I&ifl '©{.«! I 0'S 8 £fcJJ?T «'Q<1 Wt'Q : 





«. WHfl> 

P <!.Q 

*f. R R. S 


8. ' F qailEfl 4J44JC4 - 

i. ^jslt « 1 ®H *ttGJ 

ii. f 5 ^ 'Q ^5 TOl 9 ! fps *ttGI 

iii. '®ft 5 tt ^*T fps *ttal 

RtO'fl wlifS 

i « ii *1. i « iii 

*t. ii « iii R. i, ii « iii 


OH 

i. «rk^h « vkli ^rHSUh c't 5 ! c*t^r 1Sf% cro*f i vln^h ^ fl»ffc OTC»f i 

5*Tt% <fRflW4 ^jPT ^it « C&N ^Ht C<%t I *mHG* ^H®BW 8WBW « 

^>T fi»f^ tuft's <NW1 I 

tri®*? wlfoW ^ *„& ? 

*t. R>Iw>l«1 *TCI^5 

*t. '* i ?Hc.' < m fiW*r *j|fan> c#*R ^fil i 
r. 'S^Hw ^Hrf^s *pk^jwn r*pur ^k*t Rtd^*t i 

*. h®mm wrto $$wwd» ■tor i ^>nwd> fissffc ctfw 

«||MHH 41B C*lt* TRRS# ^fT ^ifiSfawtG* *tlfctff® ^Tt ^5 I 

^Mer'iai "^JR *rf ^*«i Rt"k fijRwk ^C?W RPitwi ^cff v tlRcy wi i 

^|\£wuk ^t? 

’•f. 'a|R)'S ^Rt^'O *l°l(.'o ^ ydk ? 

*t. *|swp*i wMlt*jlc*k fiW*T < p|4^lk'a| RTWlt ‘J'U l 

R. *i®nr*i ^5RlR etoikr^k ^»M«H»*wiwl 5*Skt*iuJ« HEkt^ Rt"k EjRmk c*?*i H lilt'll? 

Rt:M ‘ph i 



wt?r 

«ii>iich«i tbwbt w 0 ^teiw c^ i *f© c^s t wro ^ sim^® *i# ^ i 

csnc»tTqi3w^3Mi^i giw^w f&R*?n wfi?t i wv 

C3M f*l*f?r I <l'S^h ■'‘MGS fbfs 5 * 5 ^ Sj|P> ^ff*J»T ‘KSCS. 1 R'8slC*1S IsR>J| '®G'§!S ScslG’t ftsft 

3.gsg^ CWK Ptfciis *'T§*i *i^>*i 'Wllf^ I <pc®i ^il^css *)<5 RR>5| ^Itjj TfspiJt 1 *HI'® < p«ic s t Pishs 0 
ijf'SGSlc*)' fsR>j| C^t*H sm <psl «ic , i < P ^cs "Hcvacs?, I C^M f^fef ‘ s ’M4fs'88lG*'ls ^siM 3*lVl*^s | 

^ WITT ^ C*tW ^W- 

• fsfwtf R«elci caffl f¥ter <us?>s <jsMIR>c's ft®3lcis ^ 0 *iMt?r smls ^*fat <mcv» *fta^ i 

• 'sil^Pis 5 3^® <£W*IaMt% sjs^Igsis <pg®i ^<5 ^Itjj ^is^ijl ASIC's ’llss I 

• c?rft f^fer R'eeic^si «i<iihcs 5 sffls?Tf <psg v ® i 


mzs (X- Ray) 

<4wor ^ *i?n^ ^if ftfwr i <sft ^a«r ^wi ^?r i bb-^e- ^n?r 

<MCeM «llR*H ^Cm I iflBT SW TPCWF TOT ’■iftEBT CTSiCTt «WT V?, W 

<^wr to i ^ w c?nTOte cro tof® *nor i f&fwrr ’■nwr ^ 

'»i<iih '3 | , i^1<pI^ l C^M" Ptf?r *0 f&f<p < v 3 TT kiwi's Pis M's I <ustjjs 0 PMwctf) i^css sj<r!s 1 


iPr 

^cs C^JpfW Sl%^i ^'®Pis ^Icsf Sco Iwfe '©Rs^ &h*ils <pg®i ^'©Pi ’Iss s,cs 5 ,c®i<p5*i l^s TO I 
<3<pfi5 C^KS TOT $c*is 5 JaC*'is 2ITO PiPt<5 Pics 5 t>M»il <psl TO I CbttTO ^M?T $Jt^5 ^I'ss *tF® (’Gkc^s 
^Psc'uiM) ^Ics 5 1 i£|i| \5d> «lI's3i i M^' ^c'ls 5 ^ *ih®s flic's 0fN1^ <psIs <pc®i '^RsP 5 ^. ^ifs^iK 

■*1% Rials'© ^?T I ^ isfs 5 fs's ^Pll^ 4«ics I 


•i^r c«^ ^?r k«t ctt® i *n^ ^ <*rf& c*rw^ i ^Prat^iPr^Bsir^j^r 

2 f*rpr ^®rr ^jhPiiiPT i «afl> «iprw c*fW ^bt i ^ iwsf * 

^css "sjt^jc^i 1t R1^ <psl ^i^er ^ I 

40>iw ^ pIw <u<rI*i ^1 

<sm% cm f^fer ^at ^ i ^pit cm 

OTFT- f^totpRTf 0 WT f^l^fPr 0 f^^PlJl W 

IW; ijpxJ^Si'sl 5 ^wt; (^sm ^ ^ W 



fb3! i8.b : ^.IC'SS 


3Tff5 Trr^rrr 3tw *t i rt5TO®t i ^^irsrro ^si«r «pjMs c*o ct^r* 

TO3I 


» 3}fr3T*nf sri%%m 

• qfcfoft jjtos 3Ncro w?t tos i 

• rt^ws £Nii««t J3WST ’pI'cto 3TO RFT 1 

• »|w<l'of TOTO (fTOlTO B TOT 3TH) 3T 3 t 3 ^ Swois 3TO (3FC 5 ! I 

• iif*P^ WtTO3 313 q)3 iflWST TO3 ^C®! fi!S Ei13 >^P5s >r«|<H C3P5 TO I 

uifliwifl Lq^fTO c?H®[ 

• 3faW Rfh^s IBRfrvitTO 3TO*f TO^f ^Ht3 ^pET 31TO *BT I 

• R*jt*ifl m siM c^&s 'oi'sj« ^If^os ^c<i I 

• TO! 43TC3 ^iw \stC13 ^^33 WSffaTBf *TJ fSpSi! t>flnc®fS[ TOTFT 3f?£Tfi 3J3 ! 



^HSMcilaifft (Ultrasonography) 

*$tm ^mw *api i^m *wm#K cto^t ■vffe m 3? w rw mm 3R ^PTRMflft tot n 

■HW TO 1 : TO I TO3TO fcirRc* TO3T *|fto*Hf WiJ 
333 tot C3ro 3^, ftwiflr, 5t*fH 

S'S'ilPl'^^ 3^pfe3 TOJjPICTOTRf TOT 33 l ^p3 

^NSfS ^13 flwf fSrtfBTT, f%#T 3 ^3«jfTO TO3 
^WTO f 3 # mm. fr©ro Tfflgrorm 

43TR *KTO TOST TOTM 33 | 43 SflSlf® 

totTO rto m tocto tottr ^m\ f^3 

TOT 33 'eHH4lJl CTOTOI TOflJfoCTMlfrC® HTOI^r 13 

(C3 m WSTO TOW 3o f oeo Hz 43 R ft) TO?* 3C3 TO? I 4TO3 t^^TOTR ifTW&fi' 
m, TOwm #r Rrcro tot 33 1 tocTO ft? tot croro to cmr afro^ w fro? 

TO3 TO 3lf? TOT TOT 3T ClR 3R TO I TOe^s f^FCST TOT 5 ! 43\ TOTffs 3R5TO 333 ^33 43 ©33 1%% 
TO3 ?PHffE l « 4?ft f^ $m 33 ! 3^ RRt CTO TO 33 1 


IS* 18.3; TOfimtHMlfe «T? ST193R 


3|rt5l3TCSflaif^iT 

TO^T ^Tt©® 0S35*n^3 m TOWf) ^53 3W %3TOfsT 3RT ^ ?f^3 ^ ^53 3TO® TO3 3f ! TO5 
^ C^C33 TOf ^WBIM TO3 m *R5 3T I 3^3 TOT 3^3J TWHO) m W 
^#TO ^13 TO3 TOT 1?TT3^ ?1^€T TOTO 3*^T ^T13 TOTO3JT '31^ TO3T3 TOT ©^3 1 



3lb1W> R«H 


ooo 


^T*1JW ’•iSteRT csppf& *to tft ’It'SSf «IM4Kfc 1 1 to?T W to ^jf& f^lWt 

wi ^ra wsra i *fw*r w wsftfow *nwr <*rc* tow $*itota> 

'stMiaHMtsIlft ^T I 

*JH (CT Scan) 

<rat vr, ctot <*rwsr ^ <to> wr tor «wcjm to 
c^?Hi ^5i^i?r top < *ma <wic® <wc*m i 'Qws tottd? «rat 
*Kpr^t?r c^t^imTOi to ^ toift c^rtrt to?r 
to cwu TOt tocn 4 wot 

■^hlcis W^TT CT Scan ^T Computed Tomography Scan 
*^533*$^ i to ^nwr cror <to^t tojr 
*lto^*r, ftfcro, 'spsj^H «rawf <rf i nfto ^sr to is.©: to *jncwFaw*ft 
toJ>TOK^fHrWl ^TRT C1PT JltoW C^tFTf *RJW?r «*$Wl $WIC6t tot ^5t C^WIsT W*TT 15# 
^xT 5 ? 

^sMtPr 

TOfcr aft^Rr to wtftfto tor^r -sn*y w <msm 

<a<pfD «if% ^[ ^?r to fto ^irc*r <i)<pn>a ’ifihc'i «jptr c^t ^sr i <$ sRi’jc^i c < pt3 

w^f^te’tm^tsipn R>«Rh> <s$ ftoCTfc etolto Rwm* ^«iw Rwito 
(TOt^r^Rr 4^5 c^ihi <^s5 «mrH to?r w ^w^r i 

PlflJ *WIW4 

Plfb *WtC*K) W I ©^9 iflC’CMl PlCJjl 1 ® ' > 1N J Ul 3.0® 'TfCS— 

• 4«ITFT cte*r1&tl Rto*t«H^*lto ^ ^ (to ^Bf I 

• TOHl to “^5lt” <ml?l ^r^r^It 'SIWC'W C*KSf <i|»1l(3fato WOT <f>W I 

tto ^j1c-w c4l*h 


(X calc'll <i«c»i* ^fSRJlfT "^IT ©l'Slac-9 stHIc^l I 




4'*TO^(MRI) 

(Magnetic Resonance Imaging) 3 ,C“ll c<pH*i 
^jT'lter ct c^lc*il (Rc“H c<ifo 

« l^si^o ^ ‘"ttw i Tiftaw <rc <^tM 

W&S W WT ^TQ -sjf^r, c*|Pf « ^*I1?T 


C3$1 Hit® C^CJT <U^'0 ^ I IS® i8.8: <fl^si1?TsntC<lCTrSl1«tf^ 
4»r a (lfl' 0 il^-‘flBI *jI*uc»< HImui c»ll\»lPra ^®<plc»il X3 Pleura <U^W W^T^T 'aiNc'os '©l^'ol Pl^U ^STiflir I 


(MRI) 4 StttTO CblqWNIW ^IW »lMll*lt CbhWKiM SttH ^ t’d s l% *FlT 

col ^<ptn>Qij<] *i»inj> >i<5 mm u<p^ I col h^pc’pwi *)I*m ’“tfksr CT v ill*i '°(lcn, 'olw* Rc"l<i 
*P^stfs col «j*q»lRl'© ^Eit I "lSlc*« ^ col util's 'STCf col w*«i v lfs)<l«'l ^T*H ^CST <£RK tSBT '0*13 1$% 
^*cs RnRi<i» ?,R 'gc , i «iN ^r i 


vllfKlffelfrtll 

• «ic # ii» (Dye) <iml<i ^ST^T'^n (iwiPfaPpe ajl'aftyta <1IE<T | 

• ^(CTf ^fCTf E#lE»M UHl fcifc “IWfl ^RlFT ’SlNRWf ^Tl^lijpl W 'SMM *ftE?T I 


^ adf^wW 

• T5l§ til?f (BMIlM RcUSs ftftWM VHJC*I Plftvs I 

• 4»Ns«i1^ c»)Rci5i ^Ic-MIcH *H^ c-s»lc-il ^ I 

Wr(ECG) 

^T ^W^djl^ll®«sim (Electrocardiogram) W5M 
«rtiRfh ’iSl’tt m *iHijc*i ^Pico^ ^t ’jc^s mM 
m\ 4?r mim -Kft^oiM -*m ft*n, *t**m PmPi'® 

f^T, H^lcas Pifau c^lc^l W o»ilo"i l^lt ^s\ C^Wf ^THT I fg^j 

ifl^l®Te «lftaw c^lcil PiPMj stotoPw $Hhh RH ^0 iflsr *il*uc*i C^Wf l »ncoc« 

4T>1^ -iHc^ Pt&ic<iNj »i^'8 f^o ^tTQf I 








1:1 


A 

i 

;.:i 

ft 

m 

!HB 

m 

Q| 


m 

i ■ ■■■ 

it 

& 

Mi 

s 

£tt 

ilB! 

m 

5 s 

a 

is 


5 

Ian 

11 

lini 

si 

i 

ra 

■ 

m 

1 


•9»l4zHlPi 

^ HSI’HIo '® 5 JC® 1 s *(I^JC»I <mI I '® 9 ffT *]fo '*f® C 5 ^^ST^n C 5 fBT^ p R rw t i T '0 C^C < ? 

'9<rw1 ^Pil^r cnRc»i HlDcn CWI ^Pil^r SPF «il<plcs 

<PCil I SfHF C'lC^ ^, t lPl’o »i$<p«lc<J ^ler <p«c^, Pp*ll C^HTt ^T?T | 






Aob" 


dur ^ *it^srt%fan 

TO*, *|CTTOFW 1 ic* TO c^tc'ii ■HKfdnol^fil (R^ I 

^cwk^iPl (Endoscopy) 


tm m, m£r w «*m cm vemm ^ wa m *#cro csvm <m cot 

CTCT-EJI toft CTO*T OT? ifl toft TOIU C3C^ to%T UTC^TC^m Ml 4MCIH ! uaftf ^ TOC 5 ^ 

^lon cGfawM ! sflcwtwh T fT i *rra ne 1^® TOTO TOT TO, TPR "t sit css ^ollSK c<?1mi RJR5T 

ftift wr to? fito rt to i ctot= c^trft Tot, *mf^r w, ’#w®f , m-iiPi , sr^r®i 
a^1%sj mm crom tow itoRf jhmwiPis toto Prfsn tosr t m wTwfl c*k5u wtto 
F tfarar *ppr<r $to i 

^ 9 ifM> toc® wro *pf ^ji'S^M affempw ^ar tost iwmi 
toscs i »mt ftto fas? *£-%# <nft$w wbt i 



mcsilwiPM 


^T^TOT 

tot *r H'^4 ^er 


fer 1B.4 i: TOSlWlPt 
cstw to 


• c*n£ sjfs tot nan 


iaosiwtPm c#*r 


cwt tow $«tftj%u5 tot ^?n TOstreifi tout o *ku «wirt 

Sfow^s ^TPR ^itce ^ i 


cafasMffi (Radiotherapy) 

mPSpoowPi m wwto w tocro 4^ft 
c$m i to toto iUIgm ct w toto w? <r 
toto topis c*fo*wi ^%sts tot fljri ^ ww*it*ii 
wjh toss *m, flu tots C4>r*to f w?r man 
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